An examination of the performance of a natural truncation point and acceptance rule for a curtailed Wald sequential sampling plan with Bernoulli parameters by Lewis, Cameron J.
Calhoun: The NPS Institutional Archive
Theses and Dissertations Thesis Collection
1992-09
An examination of the performance of a natural
truncation point and acceptance rule for a curtailed
Wald sequential sampling plan with Bernoulli parameters
Lewis, Cameron J.












AN EXAMINATION OF THE PERFORMANCE
OF A NATURAL TRUNCATION POINT AND
ACCEPTANCE RULE FOR A CURTAILED WALD





Thesis Advisor Prof. Glenn F. Lindsay
Approved for public release; distribution is unlimited.

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE
REPORT DOCUMENTATION PAGE




2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/ AVAILABILITY OF REPORT
Approved for public release; distribution is unlimited.
2b. DECLASSIFICATION/DOWNGRADING SCHEDULE
PERFORMING ORGANIZATION REPORT NUMBER(S) 5 . MONITORING ORGANIZATION REPORT NUMBER(S)





7a. NAME OF MONITORING ORGANIZATION
Naval Postgraduate School
6c. ADDRESS (cay, state, and ZIP code)
Monterey, CA 93943-5000
7b. ADDRESS (city, state, and ZIP code)
Monterey, CA 93943-5000





. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER











TITLE (Include Security Classification)
AN EXAMINATION OF THE PERFORMANCE OF A NATURAL TRUNCATION POINT AND ACCEPTANCE RULE
FOR A CURTAILED WALD SEQUENTIAL SAMPLING PLAN WITH BERNOULLI PARAMETERS (U)
12. PERSONAL AUTHOR(S)
Lewis, Cameron J,









The views expressed in this thesis are those of the author and do not reflect the official policy or position of the Department of
Defense or the U.S. Government.
17. COSATI CODES
FIELD GROUP SUBGROUP
18. SUBJECT TERMS (continue on reverse if necessary and identify by block number)
19. ABSTRACT (Continue on reverse if necessary and identify by block number)
This paper examines the performance of a proposed truncation and acceptance rule for the Wald Sequential
Probability Ratio test for Bernoulli parameters and the rules influence on errors of the first and second kind
as well as the average number of items sampled for inspection. The proposed truncation and acceptance rule
suggest that there exists a natural truncation point for every Sequential Probability Ratio test such that the
desired error probabilities are not exceeded or that one of the true errors is smaller then desired and the other
will be exceeded by an insignificant amount. A computer program is used to simulate the sampling process
and provide estimates of the true values of a plan's Operating Characteristic curve, its average sample number
,
as well as the probability of implementing the truncation and acceptance rule. Results suggest that truncation
and rejection of a lot at the natural truncation point will maintain a plan's desired Operating Characteristic
curve. The cases examined also suggest that any modifications to the natural truncation point truncation and
acceptance rule may cause an unacceptable deviation from the desired Operating Characteristic curve. Finally,
a linear equation was developed which provides an estimate of the upper limit on the probability of
implementing a truncation and acceptance rule and that in most cases, this upper limit is less than 0.15.
20. DISTRIBUTION/AVAILABILITY OF ABSTRACT
X UNOASSIFIED/UNLIMrrED D SAMEASRPT. DTIC USERS
21. ABSTRACT SECURITY CLASSIFICATION
Unclassified
22a. NAME OF RESPONSIBLE INDIVIDUAL
G. F. Lindsay




DD FORM 1473, 84 MAR 83 APR edition may be used uniil exhausted
All other editions are obsolete
SECURITY CLASSIFICATION OF THIS PAGE
Unclassified
Approved for public release; distribution is unlimited.
AN EXAMINATION OF THE PERFORMANCE OF A NATURAL
TRUNCATION POINT AND ACCEPTANCE RULE FOR A





Lieutenant, United States Coast Guard
B.S., UnitedStates Coast Guard Academy, 1985
Submitted in partial fulfillment of the requirements
for the degree of






This paper examines the performance of a proposed truncation and acceptance
rule for the Wald Sequential Probability Ratio test for Bernoulli parameters, and
the rule's influence on errors of the first and second kind as well as the average
number of items sampled for inspection. The proposed truncation and acceptance
rule suggests that there exists a natural truncation point for every sequential
probability ratio test such that the desired error probabilities are not exceeded or
that one of the true errors is smaller then desired and the other will be exceeded by
an insignificant amount. A computer program is used to simulate the sampling
process and provide estimates of the true values of a plan's Operating
Characteristic curve, its average sample number, as well as the probability of
implementing the truncation and acceptance rule. Results suggest that truncation
and rejection of a lot at the natural truncation point will maintain a plan's
desired Operating Characteristic curve. The cases examined also suggest that any
modification to the natural truncation point truncation and acceptance rule may
cause an unacceptable deviation from the desired Operating Characteristic curve.
Finally
, a linear equation was developed which provides an estimate of the upper
limit on the probability of implementing a truncation and acceptance rule, and
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Quality control has been a part of every industry for as long as there has been
industry. Statistical quality control, on the other hand, is a relatively new thing
with its greatest developments occurring in just the past 80 or so years [Ref. 1].
During those 80 years, the military played a major role in forcing industry to adopt
statistical quality controls as a way of assuring that the quality of products they were
buying met their specific requirements. A number of procedures were developed
for sample inspection, most of which required inspectors to randomly draw a fixed
number of sample items from a lot and inspect each one. If from these drawn items
the number of defective or nonconforming items exceeded a specified critical value
the lot was rejected , otherwise it was accepted.
During the late 1940's , Abraham Wald indicated that there could be a fairly large
economy in the average number of items inspected
,
or the Average Sample
Number (ASN)
,
sometimes as much as 50%, through the use of sequential statistics
[Ref. 1]. However there is one shortfall of this sequential method and that is that
the number of items sampled typically has a large variance and the maximum
number of items that may need to be inspected before a decision can be made is
unbounded. Wald suggested a way of truncating the process but warned that this
could change the probabilities of the errors of the first and second kind [Ref. 6]. In
recent years there have been a number of papers written about this problem
,
suggesting decision rules and methods for truncation. One of these papers , by
Jurgen Petersen , suggests that there is a natural truncation point (NTP) for every
Sequential Probability Ratio (SPR) test at which a decision can be such that the
desired errors will not be exceeded or that one of the true errors will be smaller then
required and the other will be exceeded by an insignificant amount [Ref. 5].
This paper shall examine and evaluate the effects of using the NTP and decision
rule on the Operating Characteristic (OC) and ASN of given SPR plans. It will also
attempt to find the probability that in any given lot of items the truncation and
acceptance rule may need to be implemented , that is , that decision to accept or
reject will not have been made prior to the truncation point.
In order to evaluate the proposed truncation and acceptance rules, a computer
program was written to simulate a SPR sampling process using these rules. This
program provides estimates of the probability of acceptance , the ASN , and the
probability that the rule will be implemented for a number of specified sampling
plans. These computed values will then be compared to Wald's theoretical values
for the same SPR plans when no truncation rule is used.
This study will proceed in the following way: Chapter II will describe the Wald
Sequential Probability Ratio Test for a Bernoulli parameter. It will include a
description of planned errors of the first and second kind, the testing procedure and
sequential-sampling chart , the development of OC curves, and the calculation of
the theoretical ASN . The third chapter will be a description of the NTP and
decision rule that will be used and a brief explanation of how the NTP was obtained.
Chapter IV will describe the simulation and the SPR plans that were evaluated and
in the final chapter, the results of the simulation will be discussed and conclusions
drawn.
II. WALD'S SEQUENTIAL PROBABILITY RATIO TEST
The sequential method of quality control is a hypothesis test in which items are
drawn from a lot sequentially and where one of three decisions can be made at any
point during the test: (1) to accept the null hypothesis , (2) to reject the null
hypothesis
, (3) to continue the test by sampling more items. If either the first or
second decision is made, the testing is terminated. If the third decision is made, the
process is continued, selecting one item at a time until either the first or second




and possible errors will be described in the following
sections.
A. BERNOULLI PARAMETERS AND ERRORS OF THE FIRST AND SECOND
KIND
Like most quality control plans, Wald's SPR test requires that a number of
parameters be specified. The first of these parameters is the Acceptable Quality
Level or AQL. The AQL is the proportion of nonconforming items that may be
found in a lot and still have the lot called acceptable. This acceptable proportion is
designated as the Bernoulli parameter PI. PI is usually specified by the consumer as
well as a value for OC such that:




Pr ( Accepting a lot I Pa = PI ) = 1-OC
,
(lb)
where Pa is the actual proportion of nonconforming items in the lot. These
equations describe the Type I error associated with acceptance sampling. Stated in
terms of a hypothesis test, the null hypothesis is that the actual proportion
nonconforming is PI, and OC is the significance level for the test.
The value of OC is often known as the "producers risk" for it is the chance that the
producer takes of having a lot consisting of satisfactory items rejected by the test.
The consumer also has a risk associated with acceptance sampling. This consumers
risk is designated as fi such that the
Pr ( Accepting a lot I Pa = P2 ) = fi
,
(2)
where P2 is greater than PI and is a value of the lot fraction nonconforming that the
consumer is willing to take a fi(100)% chance of accepting. The consumer's risk
equation describes a value of a Type II error associated with acceptance sampling.
The hypothesis test associated with acceptance sampling is
Ho: Pa = PI




, 13 , PI , and P2 specified as discussed above. The values of P2 and fi define
a point on the test's Operating Characteristic (OC) curve. Note that the hypothesis
test is only a one-sided test for it would make little sense to test for Pa being less than
the AQL. The typical values for OC and fi are 0.05 and 0.10 respectively , and when
used in Equations (lb) and (2) , define two points on the test's OC curve.
B. SEQUENTIAL PROBABILITY RATIO
In the Wald Sequential plan, items are drawn randomly from a lot one item at a
time and inspected. After the nth item is inspected with c nonconforming items
having been found, the sequential probability ratio is computed, compared against
two test values A and B, and a decision is made as follows:
cpn . Pr (reaching n , c / Pa = P2 )
Pr (reaching n
,
c / Pa = PI)







and if SPR > A then stop sampling and reject Ho,
if SPR < B then stop sampling and accept Ho, and
if B < SPR < A then continue sampling .
The constants A and B are derived so that the test will meet the requirements of
Equations (1) and (2) . An upper limit for the constant A is found to be the ratio of
the probability of rejecting the null hypothesis Ho when the alternative hypothesis
Ha is true divided by the probability of rejecting Ho when Ho is true, yielding
A< 1 - B
OC
(4)
A lower limit for B is found to be the ratio of the probability that Ho is accepted
given that Ha is true divided by the probability that Ho is accepted given that Ho is
true or written as an inequality:
B> T-&— • <5>"
1 - oc
Wald showed that when the inequalities in Equations (4) and (5) are replaced by
equalities, we have conservative values for A and B. [Ref. 6]
C. SEQUENTIAL SAMPLING CHART
Wald then greatly simplified the SPR test by removing the requirement of
computing the SPR every time a sample is taken. He removed this requirement by
developing a chart on which an inspector needed only to plot a point, where the
abscissa is the total number of items inspected up to that time and the ordinate is the
total number of those items which were found to be nonconforming [Ref. 1]. If the
plotted point stays between the two parallel lines on the sampling chart, no decision
is made about the lot and the inspection is continued. If a point is plotted and it falls
on or above the upper parallel line the inspection is terminated and the lot rejected,
but if a point is plotted and it falls on or below the lower of the two parallel lines,
the inspection is terminated and the lot is accepted. Figure 1 shows what a typical
sequential sampling chart may look like and how the points are plotted until a
decision can be made. In Figure I , the decision would be made is to reject the lot.
Figure 1 -AN EXAMPLE OF A SEQUENTIAL SAMPLING CHART
The values of hi , h2 , and s are arbitrary labels for constants which can be derived
by setting the values for A and B equal to the right hand side of Equation (3) and
then solving for c. When the value for A is set equal to the right hand side of
Equation (3) and c is solved for, the result takes the form of c= -hi+sn . When B is
set equal to the right hand side of Equation (3) and c is solved for, the result takes the


















There are a number of items to note about the sequential sampling chart. The
first item to note is that there is a minimum number of samples that need to be
taken before a decision can be made. The second item worthy of being pointed out is
that not all values of n represent an opportunity for accepting or rejecting Ho.
Acceptance can occur only at those values of n where -hi+s(n-l) < X < -hi+sn,
where both X and n are non-negative integers. The values of n that meet this
condition will be called acceptance points. The final item worth noting is that since
the acceptance and rejection lines are parallel to each other , the maximum number
of items that need to be sampled before a decision can be made is unbounded. It is
this difficulty with sequential sampling that led to the truncation and acceptance
rule that will be discussed in the next chapter.
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D. THE OC CURVE FOR A SPR SAMPLING PLAN
The Operating Characteristic (OC) curve for SPR sampling plan is a curve that
shows the probability of accepting a lot of items given the actual proportion of
nonconforming items in that lot (Pa). This OC curve should reflect the desired
parameters such that
Pr (accepting Ho I Pa = PI ) = 1 - OC
,
and
Pr (accepting Ho I Pa = P2 ) = fi
are two points on the plan's curve. It also has been shown that a third point on the
curve is [Ref. 1]
h2
Pr (accepting Ho / Pa = s) = hi + h2












and Pr( accept Ho / Pa ) = oc J
i-ar r g 1
oc J [i-oc.
(10)
where e is an arbitrary value which ranges from negative infinity to infinity such
that for e = 1 , we have Pa = PI , for e = -1 we have Pa = P2 and for e = , Pa = s. An



















Figure 2 - AN OPERATING CHARACTERISTIC CURVE
E. THE AVERAGE SAMPLE NUMBER (ASN) CURVE
As discussed earlier in this paper, the number of items that will be required to be
sampled before a decision can be made is a random variable, but Wald showed
that it is possible to compute its expected value as a function of the plan's
parameters and Pa. The equation for computing the ASN is as follows [Ref 1]:
10
ASN(Pa) _ Pr(eccept[Pa) h r (
1- Pr(accept[Pa)) h 2
s - Pa
Equation (11) can be simplified at specific values of Pa such that ASN(Pa = 0) = hi/s
,
ASN(Pa=l) = h2/(l-s) , and ASN(Pa=s) = hi h2 / s (1-s).
There are several items that should be noted about the ASN for any given SPR
plan. The first of these is that the maximum ASN for any given plan will occur
around the point where Pa = s and it is possible that this ASN will be larger than the
sample numbers for some other types of sampling plans [Ref. 1]. Second is that the
larger the difference between PI and P2 , the smaller the ASN. A final observation
is that the greater the values of 0C and £ , the smaller the ASN. Figure 3 shows





Pa - Proportion Nonconforming
Figure 3 - AN ASN CURVE
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III. THE NATURAL TRUNCATION POINT AND ACCEPTANCE RULE
It has been shown that the probability that a sequential test will eventually
terminate is 1.0, but we have also seen that the maximum value for n at which this
termination will occur is unbounded [Ref. 6
, p. 157-158]. It is because this
maximum value is unbounded that we may find it necessary to set a definite upper
limit , no , for the number of items to be inspected. It is at this truncation point that
the test will be terminated and a decision on whether to accept or reject Ho will be
made. Wald warns that if we truncated the sequential process at the n th trial, we
will be changing the probabilities of errors of the first and second kind by some
unknown amount, but as n becomes larger, the effect of this change will be smaller
[Ref. 6].
In his paper, Petersen suggested that for every SPR plan there exists a natural
truncation point (NTP) at which the test may be stopped and neither of the two
error probabilities will be exceeded, or that the error of the second kind will be
insignificantly greater then 8 [Ref. 5
, p 22]. In the following sections we will give a
brief description of the NTP and the decision rules that will be used when it is
reached.
A. THE NATURAL TRUNCATION POINT
We have seen that not every point on the sequential sampling chart represents
an opportunity to accept the null hypothesis. The only points at which the null
hypothesis can be accepted are the values of n at which the equation (-hi + sn) is
12
equal to or has just become greater than a value of X, which is the number of
nonconforming items that have been found in the sample of size n. These special
values of sample number n are called acceptance points and are designated as
Ao / Ai , A2 , ... / where at each sample number Ai there is an unconditional
probability that the test will be terminated given that the null hypothesis is true
[Ref. 5].
A similar observation can be made about the opportunity to reject the null
hypothesis. There are a number of points at which the number of nonconforming
items needed to reject the null hypothesis increases by one. Analogous to above,
these special values of sample number n are called rejection points. While these
rejection points are interesting to note, we will see that they do not play a role in
identifying the natural truncation points. Figure 4 shows the location of some
acceptance and rejection points on a typical SPR chart.
Figure 4 - SEQUENTIAL PROBABILITY RATION CHART
WITH ACCEPTANCE AND REJECTION POINTS HIGHLIGHTED
If there is no truncation, the sum of the acceptance probabilities for all the
values of Ai up to and including n is the probability that Ho will be accepted when
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at most n samples are drawn. Given that n<Ai+i , the following statements can be
made about the acceptance probability when at most n samples have been drawn
[Ref. 5
, p 16]:
(i) Since -hi < , the Pr (accept Ho I n = ) = 0.
(ii) As n increases in size, the Pr (accept Ho I n) never decreases , and only increases
at acceptance points.
(iii) For all sample numbers between Ai and Ai+i , the Pr(accept Ho I n) is a
constant and is equal to the Pr(accept Ho I n = Ai).
Figure 4 shows how the acceptance probability accumulates for an arbitrary
sampling plan when the null hypothesis is true , that is Pa = PI [Ref. 5].
'i A 2 =n,
Figure 4 - ACCUMULATED ACCEPTANCE PROBABILITY
In the above example, the acceptance point A2 is the first point where the probability
of acceptance exceeds the (1- 0C ) requirement. It is this point that is designated as
14
this plan's natural truncation point , n .
At n
, oc can an be considered as an upper bound for the probability of a Type I
error. It is also possible to compute an upper bound for the probability of an error of
the second kind as n approaches n . It has been shown that as n increases , the
upper limit for the probability of a Type II error decreases
, approaching fi from
above [Ref. 6, p 62-64].
It is also possible to show that the sum of the acceptance probabilities, when the
alternate hypothesis is true , approaches fi as n increases . In addition, it has been
suggested that the true probability of a Type II error will be at most, insignificantly
greater than the planned error when n is equal to the natural truncation point [Ref.
5]. Figure 5 shows how the acceptance probability may accumulate for an arbitrary








Figure 5 - ACCUMULATED ACCEPTANCE PROBABILITY
WHEN THE ALTERNATE HYPOTHESIS IS TRUE
If the true probability of a Type II error does not significantly exceed C for any sample
number n, it is then not necessary to specify a special truncation point to control it.
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B. ACCEPTANCE RULES
Once the natural truncation point is reached , a decision must be made as
whether to accept or reject the null hypothesis. We will examine three related rules
starting with the simplest and working toward slightly more complicated ones. The
simplest and most conservative rule is that if no decision has been made after the
last item has been sampled the null hypothesis should be rejected. By rejecting Ho,
we insure that the true probability of errors of the first and second kind are as close
to the desired values as possible [Ref. 6].
The second decision rule is known as the (hi-m) rule. This rule divides the
region between the upper rejection and lower acceptance lines into two parts. The
line which makes this division is the line -(hi-m)+sn where m is a positive integer
such that < m < ( h2 - (-hi)). Figure 6 shows how the region is divided when m=2.
X h 2
+ sn






Figure 6 - AN EXAMPLE OF DIVIDING THE SAMPLING CHART
USING THE (hi - m) ACCEPTANCE RULE.
Under this rule, if the natural truncation point is reached before a decision has been
made, the null hypothesis is rejected only if the plot of the number of
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nonconforming items found falls on or above the - (hi-m)+sn dividing line. If the
number of nonconforming items is less than -(hi-m)+sn, then Ho is accepted.
The final rule that will be examined is an extension of the (hi-m) acceptance rule
and attempts to reduce the ASN of a plan by finding earlier truncation points..
Under this rule, one of the two desired errors is fixed and the other is allowed to
vary in an attempt to lower the value of the truncation point. Petersen describes a
sample number m* which is strictly less than the NTP but at which we are assured
that the probability of a Type I error will not exceed OC . He also describes m**
which is the smallest sample number for which fi is not exceeded. These sample
numbers can be found using the following equations:
n
*_




Log[ B- Pr(accept e> Ai | He)] - Log[ Pr(X(Ai)=i + m)]
+ 7 ; + 1
Log(1-P1)
(12)
where Pr( X(Ai) = i+m ) is the probability that the number of nonconforming items
at acceptance point Ai will be less then or equal to i+m, given that the null
hypothesis is true in Equation (11) and that the alternate hypothesis is true in
Equation (12). [Ref. 5]
While the derivation of Equations (11) and (12) is fairly complicated and will not
be discussed here, there are several items that should be noted about using the
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extended (hi-m) acceptance rule. The first item to note is that it is possible that ni*
and ni** may not exist for every given sampling plan. Second is that if the new
truncation points do exist, once m* or ni** is reached, decisions are made in the
same way as the non-extended (hi-m) rule, and finally while this plan fixes one
error at a desired value , the amount by which the alternate error will vary from its
desired value is unknown and possibly can be quite large.
Theoretically the above truncation rules should reduce the ASN of an given plan
by truncating a sampling process at a specific point while maintaining the desired
operating characteristic. The following section will describe the experimental




In any sequential sampling procedure, there are a number of steps that must be
taken before the actual sampling and testing of items begin. First, the plan's
parameters must be specified. Second, the definition of conforming and
nonconforming must be clarified, and finally a procedure for random sampling and
testing must be determined. It is only after these three steps have been
accomplished that the actual testing may begin and decisions as whether to accept or
reject lots may be made. The following section will discuss these three steps in
detail as well as describe the computer simulation that was used to simulate the
sampling process.
A. PARAMETER SPECIFICATION
Before the beginning of any sampling process , the parameters OC , C , PI, and P2
must be specified. These values are used in Equations (6) , (7) , and (8) to compute
the values of hi , h2 , and s which in turn are used to determine the acceptance and
rejection zones on the sequential sampling chart. For the work presented in this
paper, oc and fi were set at 0.05 and 0.10 respectively and remained constant
throughout the test. These values were selected because they are typical values used
in quality control. For the parameters PI and P2 , twenty six pairs of PI and P2
values were arbitrarily selected. The values for PI and P2 were selected to provide a
good range for testing the truncation points and stopping rules. For ease of testing ,
the parameters were divided into four "Plan Sets" according to the four values of PI
that were used. Table I provides a list of the parameter pairs used as well as their
19
natural truncation point and extended rule truncation points ni*, and m** . The
truncation points for the extended rule were computed using the (hi-1) extended
rule for reasons that will be discussed later.
Table I - PARAMETER VALUES USED IN THE SIMULATION
AND THEIR TRUNCATION POINTS.
PI P2 NTP n,* n^** PI P2 NTP Hi* n^*
co
e




0.015 0.03 1523 * *
0.02 702 530 579 0.04 636 * 527
0.03 375 163 218 0.05 371 * 280
0.04 182 71 116 0.06 233 178 186
0.05 151 76 96 0.07 179 138 140





0.020 0.03 4192 * *
0.07 74 71 71 0.04 1148 * *
CO
e
0.010 0.03 714 • * 0.05 560 * 471
0.04 350 * 281 0.06 356 273 277
0.05 215 138 164 0.07 243 209 211
0.06 151 82 106 0.08 174 134 140
0.07 133 84 91 0.09 134 102 106
0.08 90 36 57 0.10 107 79 88
* Does not exist under (h,- 1) rule
B. DEFINITION OF CONFORMING AND NONCONFORMING
In quality control an item may be considered nonconforming if a specific
measurement does not fall within required parameters. These parameters usually
fall into one of two types of tests , one-way or two-way tests. A test that is one-way
requires the item being inspected to meet some minimum or maximum limit. As
long as this maximum or minimum is met, the item is considered good or
20
acceptable. For example, if a chain company may require a quarter-inch chain to
have a minimum breaking strength of two thousand pounds, that is what they will
test for. They may not care that the actual breaking strength is twenty-six hundred
pounds , all they care is that the chains meet the minimum requirements.
A two-way test has two parameters that must be met, a minimum and a
maximum. The most common two-way test measures to see if a specific
characteristic of an item falls between these two parameters. If the measurement
falls between the minimum and maximum , the item is considered acceptable,
otherwise it is rejected as unacceptable . An example of a two-way test may be a
potato chip company measuring to see if a twelve ounce bag of chips is actually
being filled with 12 oz. of chips. If a bag has too few ounces of chips in it the law
may not allow them to call it a 12 oz. bag. If a bag has much more then 12 oz. in it
,
the company may be losing money. Not wanting to break the law or lose money,
the company specifies a minimum and maximum weight for the number of ounces
of chips that a bag should have. The company then tests bags of chips one at a time.
If enough bags of chips meet the specified requirements, the machine that fill the
bags is working properly. On the other hand if enough bags of chips do not meet the
requirements, the company may decide that the filling machine requires
adjustments or repairs.
While the above two tests are not the only type of examinations used in quality
control, they are probably the most common. For the purpose of this paper, the two-
way test will be used in the examination of the proposed truncation rules. In a
computer simulation, a lot of 5000 numbers will be created from a normal
21
distribution. Each number represents some attribute of the item being tested. From
this lot of numbers, one item at a time will be drawn , without replacement , and
compared to a set of parameters such that the probability of the items falling outside
these parameters is a fixed and known. If the item falls within the specific
parameters it is classified as acceptable or conforming, otherwise it is classified as a
nonconforming item. Inspection continues one item at a time until a decision can
be made. Details of the simulation will be discussed in the following section.
C. COMPUTER SIMULATION
A computer program was written to simulate the Wald SPR sampling process
and compute the ASN and its standard deviation
,
the Operating Characteristic, and
number of times the stopping rule was utilized for each SPR plan. The computer
simulation was written in VS FORTRAN 77 and utilized the AMDAHL 5990-500
Dual-Processor mainframe computer system at the Naval Postgraduate School
(NPS) Computer Center during the period of April to September 1992. The
simulation also utilized the NPS Random Number Package with double precision
written by P.A. Lewis and L. Uribe.




, Pa , NTP , and Za. With the exception of Za, all the parameters are the same
as the ones discussed earlier in this paper. The parameter Za is the measurement
parameter used in the two-way test discussed above such that the probability that an
items measurement falls outside -Za and Za is Pa.
As discussed before, twenty-six pairs of parameters PI and P2 were used in the
22
simulation and were divided into four "Plan Sets" according to the four different
values of PI that were used. Each pair of parameters PI and P2 within a Plan Set is
called a plan since each different pair of PI and P2 will have a different OC curve.
For each plan , six to eighteen OC points, designated by Pa, were used to develop
each Plan's OC and ASN curves. Table II gives an example of two plans and the
values for Pa that were used in the simulation.
Table II - EXAMPLE OF THE PARAMETERS FROM PLAN SET 1
PLANS C AND D
Plan C Plan D
PI P2 Pa PI P2 Pa













A lot of 5000 random numbers was created from a normal distribution with a
mean of zero and variance of one for each value of Pa. Each number represented an
arbitrary measurement of some attribute of the items being tested. From one lot at a
time, items were randomly selected one item at a time without replacement and
tested against the parameter Za. This selection process continued until a decision as
23
whether to accept or reject the lot could be made. The process was then repeated
5000 times so that the final estimate of each OC point was the result of 5000 lots of
5000 items going through the SPR process.
One of the sets of rules that should be kept in mind when conducting any
random sampling process is that the method by which items are selected should
ensure that each member of a lot has an equal chance of being selected. It should
also avoid using any method of selection that associates the selection of the item
with the classification of the item being selected. Since the items in the lots came
from a normal distribution a sampling order was created for each lot from a
uniform[0,5000] distribution. By selecting items according to a sampling order from
a different distribution, we were assured that the sampling process was as close to
random as possible.
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V. RESULTS AND CONCLUSIONS
When a Wald SPR sampling process is truncated its operating characteristics
will vary with the location of the truncation point and the type of acceptance rule
used. As the location of the truncation point becomes larger, the true values of the
OC curve will approach the values of the OC curve of the nontruncated sampling
plan. For this paper, the values obtained from the simulation for the OC and ASN
curves will be known as the true values for a plan. These values will be compared
to the values of the nontruncated SPR sampling process obtained from Equations
(10) and (11). The values for the OC curve and ASN obtained from Equations (10)
and (11) will be known as a plan's theoretical values.
A. NATURAL TRUNCATION POINT
As discussed earlier in this paper, the first truncation and acceptance rule
examined was an automatic rejection of a lot if the sampling process reaches the
NTP . The normal approximation for the two-sided test for the Difference of Two
Proportions (DTP)
, at a 0.05 level of significance, was used to compare the
theoretical and true values of the operating characteristic at each value of Pa such
that:
Ho: P(accept I Pa) true = P(accept I Pa)theo.
Ha: P(accept I Pa)true * P(accept I Pa)theo.
According to test statistics, there appears to be no difference between the theoretical
25
and true values for any of the plans tested. In other words, for plans with parameter
values in the range of those studied here, the NTP stopping rule provides a point at
which the SPR sampling process can be truncated while maintaining the errors of
the first and second kind at their desired values. The results of the above testing
can be found in Tables III and IV of Appendix B under the heading m=0.
The true ASN and theoretical ASN at each value of Pa were also compared but
this time a one-sided Paired Difference T test (PDT), at a 0.05 level of significance,
was used. The associated hypothesis test was
Ho: ASNtrue = ASNtheo.
Ha: ASNtrue < ASNtheo.
which when rewritten as a PDT is
Ho: (ASNtrue - ASNtheo.) =
Ha: (ASNtrue - ASNtheo. ) < .
The paired difference statistic has a student's t distribution with n-1 degrees of
freedom. In the above testing, n=5000 and the therefore the t statistic is essentially
normal. Results of the tests using the normal distribution can be found in Tables
VI, IX, XII, and XV of Appendix B and showed that in almost all of the plans , the
true ASN did not show any statistical savings over the theoretical values.
There are two items worthy of noting when discussing the two comparison tests
used above. The first item is that the use of a two-sided test is not entirely
appropriate for the DTP test because at different areas of the OC curve the alternate
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hypothesis, P(accept I Pa)true * P(accept I Pa)theo. , may be desirable. For example,
it may be desirable for the P(accept I Pa is near PI) true > P(accept I Pa is near Pl)theo.
or P(accept I Pa is near P2)true < P(accept I Pa is near P2)theo. because then the
probability of either type of error would be less than required and therefore better.
The second item worthy of noting is that while the differences between the true and
theoretical values of a number may be statistically significant, the numerical
differences may often be fairly small. When the sample size being used in the test is
large, in this case 5000 , a small difference between numbers may often lead to
rejection of the null hypothesis. It is therefore important to look at the actual
numerical differences as well as the Z values obtained from the test statistics. These
items will also hold true in the following sections.
B. THE (hi - m) ACCEPTANCE RULE
The second truncation and acceptance rule examined was the (hi - m) acceptance
rule. As discussed before, if no decision has been made prior to reaching the NTP
the lot is accepted if the number of nonconforming items found up to that point is
less then -(hi - m) + sn , where n is the NTP. If the number of nonconforming
items found up to that point is equal to or greater then -(hi - m)+sn the lot is
rejected. For this set of rules, the simulation was run using the same lots and
sampling order used to test the first rule but was with m=l , m=2 , m=3 , and then
m=4. Using the same lots and sampling order allowed direct comparison between
runs with different values of m.
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The results from this set of tests can also be found in Tables XVII through XX of
Appendix B and show that as m increases in value, the probability of a Type I error
decreases at a decreasing rate. That is for every increase in m , the decrease in the
probability of a Type I error becomes smaller and smaller and approaches zero as m
approaches (h2 - ( -hi)). On the other hand, as m increases in value, the probability
of a Type II error increases. Like the decreases in the probability of a Type I error,
the increases in the probability of a Type II error becomes smaller as m increases but
do not approach zero as quickly as alpha. In other words, every increase in the
probability of a Type II error is not necessarily accompanied by an equal decrease in
the probability of a Type I error.
For all values of m>0 the Pr(accept Ho I Pa =P2 ) was greater than fi. The
differences between the true values of the probability of a Type II error and their
desired values are statistically significant in all the plans tested but as discussed
above, the actual numerical differences are not always that great. It is therefore
necessary to make a decision as to how much you may be willing to let the
probability of a Type II error vary from its desired value of fi in order to obtain some
improvement in the probability of a Type I error. Since all the true values along a
given the OC curve varied similarly when m is changed , the 95% confidence
interval (CI) for the probability of a Type II error and a number of other OC points
was computed for the different values of m. The computed CI for the probability of
a Type II error at m=l was (0.106 , 0.118} with a maximum value of 0.128. The CI for
the probability of a Type II error at m=2 was {0.12 , 0.137} with a maximum value of
0.148. Since the true values for fi and the other OC points using m=l are generally
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very close to the theoretical values, the (hi - 1) truncation and acceptance rule is
recognized as a reasonable truncation and acceptance rule for a Wald SPR sampling
process. Unlike the m=l rule , the deviations of the theoretical OC values from the
true OC values for the rules using m> 2 are considered too great and therefore the
(hi - m) truncation and acceptance rule for m> 2 is rejected as reasonable
truncation and acceptance rule. Results of testing can be found in Tables V through
XVI of Appendix B.
C. THE EXTENDED (hi - m) ACCEPTANCE RULE
As discussed earlier , the extended (hi - m) acceptance rule attempts to reduce the
ASN of a plan by finding truncation points which are strictly less then the NTP. To
do this, only one of the true errors will be guaranteed to equal the desired value.
The point ni* holds alpha constant, for it is smallest sample number at which the
probability of a Type I error is equal to alpha. The point ni** holds beta constant for
it is the smallest sample number at which the probability of a Type II error is equal
to beta. Since only the (hi - 1) acceptance rule is being recognized as an acceptable
truncation and acceptance rule
, the values for ni* and ni** were computed only for
the extended (hi - 1) acceptance rule.
The performance of the extended (hi - 1) acceptance rule in most test cases was
poor. While it did a good job holding one error close to the required value , the
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other operating characteristics quickly deviated from their theoretical values so that
by the time the alternate error was reached, its true value was usually more than
twice its desired value. In addition, for most cases the extended acceptance rule
provided only a small savings in ASN , and for a small number of points, the ASN
for the nonextended acceptance rule was actually smaller. Results of the testing can
be found in Tables XVII through XX of Appendix B.
Overall, the performance of the extended (hi - 1) acceptance rule was poor and
the rule is not recommended as a truncation and acceptance rule with one possible
exception. If the difference between PI and P2 is large and it is known that Pa is
very close to PI, then using the extended acceptance rule may provide some savings
in ASN. In all other cases, the nonextended m=0 or m=l rule is recommended.
D. PROBABILITY OF IMPLEMENTING (hi - 1) ACCEPTANCE RULE
The probability that a truncation and acceptance rule will need to be implimented
depends greatly on the true value of the actual proportion of noncomforming items
in the lot, Pa
,
which is itself a unknown. Even though the actual probability of
implimenting a truncation and acceptance rule is unknown, it is possible to get a
rough upper limit for it by using some known parameters such as PI , P2 , and s.
We have seen that as the difference between PI and P2 increases, the ASN of a
plan decreases and that the maximum value for the ASN of a plan occurs when Pa
is approximately equal to s. It is when Pa is approximately equal to s that we have
the greatest probability of reaching a truncation point and therefore a need to
impliment a truncation and acceptance rule. Using this knowlege and the computed
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probabilities of implimenting a truncation rule found from the simulation , a
number of models were fitted to the values PI , P2 , and s using the SAS stepwise
logistic regression [Ref. 7] resulting in the following fitted model
£v,
.. MTDN Exp[- 2.341 5 + 0.2941 1 3Ln(P2-P1 )-0.1 581 21 Ln(s)] n^Prcreaching NTP;
- 1+ Exp[-2. 341 5+0.2941 1 3Ln(P2-P1 )-0.1 581 21 Ln(s)] 'U '
The Chi-square test for goodness-of-fit for the Equation (13) resulted in p-value
,
0.0001 and testing of the equation against the actual results from the simulation
proved it to be quite accurate over the simulated range. Results of this testing can be
seen in Table XXI of Appendix E. Further testing showed that it provided reasonable
predictions for parameter sets outside of the simulation range. A 95% confidence
limit for the maximum probability was also computed and found to be
approximately [0.101 , 0.138].
One point to remember is that this equation only provides a rough upper limit
for the probability of implimenting a truncation rule and that if Pa is closer to PI or
P2, the actual probability will most likely be quite a bit smaller, graphs of the actual
probabilities for each plan can be found in Appendix E, Figures 46 through 51.
E. AREAS FOR FURTHER STUDY
This paper studied the curtailed Wald SPR sampling plan using only one set of
values for alpha and beta. A further area of studied might be on how changing the
values of alpha and beta impacts on these test results. It is hoped that the work







C THE FOLLOWING PROGRAM SIMULATES THE USE OF A WALD
C SEQUENTIAL SAMPLING PLAN AND EVALUATES THE MEAN AND
C VARIANCE OF THE AVERAGE NUMBER OF ITEMS SAMPLED FOR A GIVEN
C PROBABILITY OF A NONCONFORMING ITEM.
C ie. Pr(item is nonconforming) = Pa
C
C THE PROGRAM CREATES LOTS OF 5000 ITEMS FROM WHICH ONE ITEM AT
C A TIME WILL BE RANDOMLY SAMPLED WITHOUT REPLACEMENT AND
C COMPARED TO A SPECIFIED ITEM REQUIREMENT. THE NUMBER OF
C NONCONFORMING ITEMS WILL BE COUNTED UNTIL A DECISION TO
C ACCEPT OR REJECT THE LOT CAN BE MADE. THE PROCESS WILL BE












C STARTING SEED VALUES CAN BE CHANGED AT ANY TIME AND WILL
C CHANGE AUTOMATICALLY EVERY TIME A NEW LOT IS CREATED
C
C ////////////////////////// STAKTPLANSET1 111111 1 11 11111111 1 11111 1 11111
1
C
DO 10 1 = 1,5
C
C THE FOLLOWING SUBROUTINE INITIALIZES VARIABLE THAT WILL BE









C THE FOLLOWING SECTION STARTS THE SIMULATION FOR PLAN SET 1
C
DO 20 N = 1 , 82
DO30R = 1,1000
C











C THE FOLLOWING SUBPROGRAMS COMPUTE THE DESIRED STATISTICS










DO 40 I = 1 , 5
C
C THE FOLLOWING SUBROUTINE INITIALIZES VARIABLE THAT WILL BE








C THE FOLLOWING SECTION STARTS THE SIMULATION FOR PLAN SET 1
C
DO 50 N = 1 , 82
DO60R = 1,1000
C












C THE FOLLOWING SUBPROGRAMS COMPUTE THE DESIRED STATISTICS
















INCLUDE ' LOTTS DEF'
INTEGER I
, J








, J ) =
RULE( I
, J ) = .FALSE.
REJECT2( I
, J ) = .FALSE.
20 CONTINUE
10 CONTINUE
OPEN( 13 , RLE = VOCPLAN1 DATA')
WRITE(* , * ) " "
WRITER,*)" PI P2 Pa NTP
DO 30 1 = 1 , 82
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READC 13 , * ) PI (I) , P2(I) , Pad) , NTP(I)
WRITE( 15
,
* ) PI (I) , P2(I) , Pa(I)
,
NTP(I)












INCLUDE ' LOTTS DEF'
INTEGER I
, J






DO 20 J = 1,1000
NINSP( I
, J ) =
RULE( I
, J ) = .FALSE.
REJECT2( I
, J ) = .FALSE.
20 CONTINUE
10 CONTINUE
OPEN( 13 , FILE = VOCPLAN2 DATA*)
WRITE(*
,
* ) " "
WRITER, *)" PI P2 Pa NTP "
DO 30 1 = 1 , 82
READ( 13 , * ) PI (I) , P2(I) , Pad) , NTP(I)






















DO I = 1 , 82
DENOM = LOG( ( P2(I)*(1.0-P1(I) ) ) / ( P1(I)*( 1.0-P2(I) ) ) )
HI (I) = 2.25129 / DENOM
H2(I) = 2.89037 / DENOM







C THIS SUBPROGRAM USES THE NAVAL POSTGRADUATE SCHOOLS
C RANDOM NUMBER GENERATOR TO CREATE A LOT OF 5000 ITEMS FROM









CALL SNOR( SEEDl(l) , LOT , 5000 ,2,0)
CALL SLINT( SEED2(1) , RANHLD
, 5000 , 2)
C
DO 10 I = 1 , 5000







C THIS SUBROUTINE INSPECTS THE ITEMS EV THE LOTS AND COLLECTS THE








INTEGER SUMX , C , M











IF( .NOT.STPINSP ) THEN
C = C+1
ITEM = ABS( LOT ( SAMPNUM (C) )
)
IF (ITEM .GT. Za (N) ) THEN
SUMX = SUMX + 1
ENDIF
UPX = H2(N) + C * S(N)
LOWX= C*S(N)-H1(N)
IF( C .GE. NTP(N) ) THEN
RULE( N
,
R ) = TRUE.
STPINSP = .TRUE.
NINSP( N , R ) = C
IF ( SUMX .GT. LOWX + M ) THEM
REJECT2(N , R ) = .TRUE.
ENDIF
ELSEIF( SUMX . GE. UPX) THEN




R ) = C



















, J , SUMINSP(82)
REAL EXSQ(82)
C






00 201 = 1,1000
SUMINSP(I) = SUMINSP(I) + NINSP( I
, J )
IF(RULE( I, J ) ) THEN
NSTP2(I) = NSTP2(I) + 1
ENDIF
20 CONTINUE
AVEN2(I) = SUMINSP(I) / 1000.0
DO 25 J = 1,1000
EXSQ(I) = EXSQ(I) + ( ( NINSPd , J) - AVEN2(I) ) **2)
25 CONTINUE
SAVEN2(I) = SQRT( EXSQ(I) / 1000.0 )
CI2 = ( SAVEN2(I) / 100.0 ) * 1.95996
UPCI2(I) = AVEN2(I) + CI2(I)




















IF( I .EQ. 2) THEN
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OPEN(32 , FILE= '/OCOUT1B DATA')
IF( I .EQ. 3) THEN
OPEN(33 , FILE= '/OCOUT1C DATA')
IF( I .EQ. 4) THEN
OPEN(34 , FILE= VOCOUT1D DATA')
ELSE
OPEN(35 , FILE = VOCOUT1E DATA')
ENDIF
C
DO 10 1 = 1,82
WRITE( * , * ) * '
WRITE( * , * )
'
SEQUENTIAL PLAN
WRITEC,*)' PI P2 Pa NTP
WRITE( *, 11) P1(I) , P2(I) , Pa(I) , NTP(I)
11 FORMAT ( 4X , F5.3 , 4X , F5.3 , 5X , F5.3 , 7X , 14 )
WRITE( *,13) AVEN2(I)
13 FORMAT( IX , 'MEAN NUMBER INSPECTED. ' , 2X , F10.3)
WRITE( *,15) SAVEN2(I)
15 FORMAT( IX , 'STD DEV OF NUM INSP ' , 2X , F10.3)
WRITE(* , 17) LOWCI2CI) , UPCI2(I)
17 FORMATdX , "95% CI ON MEAN (', IX , F10.3 , IX , *,' IX , F10.3 , IX , ')'
)
WRITE(*.19) NREJ2(I)
19 FORMAT(lX , 'NUMBER OF LOTS REJECTED ', 2X , F8.1)
WRITE(*,20) NSTP2(I)
20 FORMATdX , '# OF TIMES STOPPING RULE WAS USED' , 2X , F8.1)
C
IF (I .EQ. 1 ) THEN
WRITE(31
,







IX) , 3(F10.3 , IX ) , F8.1)
IF (I .EQ. 1 ) THEN
WRITE(31
,





3(F5.3 , IX) , 3(F10.3 , IX ) , F8.1)
IF (I .EQ. 1 ) THEN




3(F5.3 , IX) , 3(F10.3 , IX ) , F8.1)
IF (I .EQ. 1 ) THEN
WRITE(31
,




3(F5.3 , IX) , 3(F10.3 , IX ) , F8.1)
ELSE
WRITE(31
















**** SAME TYPE OF SUBROUTINE FOR DISPLAYING PLAN SETS 2
, 3, AND 4




Table III - OC CURVE DATA FOR PLAN SET I
(hi-m) ACCEPTANCE RULE FOR m={ 0, 1, 2 }
in Bl 1 • 2
Accapt % Lot* z PmF- % LOU z p»p" X Lot* z WmW
F1 P2 Pa at Pa ftCMMftd Otatlatlc P'm9" Atcapifrti Otatlatlc VmP~ Affctftiod • latlallc r-o»-
!»• r- r- r-
JLftft*- • 01 IMS o.oso 0.007 .0.20 0.000 .i at 0.015 .4.41
•.Me 0.B23 0.702 .0.00 0.704 -0.76 0.762 -•.17
0.M7 0.024 0.030 -B 46 O.MO MS 0.070 -1.01
•.MB 0.37S • 402 1.70 mcc. 0.404 1.00 mac. 410 t.07
4MB 0.203 0.201 • 00 mcc. O.MO •.47 •cc. 0^10 BLOB HP*
•.010 •.100 • 110 1.03 mcc. 0.110 1.02 •Ct • 120 2.02
••• •.•2 I.Hi O.MO •.005 ,4.44 ** - 0.02B 1.05 •.040 0L71
•.MB •.70S • .701 •Ml 0.702 -A 23 •.•10 1.02 mmc
0.010 •.037 •.037 0.00 •OC. 0.00B •.41 • 720 0.10
A.012 0.447 0.462 -0.32 act. 0.407 1.00 *** 0.034 4.24
•.014 •.030 0.347 1.14 BCC. 0.073 2 63 0.403 4.70
0.01B • 224 0.261 t.01 0.266 O.OB 0.200 4.70
0.010 •.140 • .106 1.06 ace. 0.175 t.02 0.103 1.70
•.020 • 100 •.113 1.03 act. 0.122 0.21 0.133 0.00
•.MS • 03 O.MS 0.060 • .051 0.15 ** 0.006 0.00 act. 0.066 4.07 mtrc
•.M7 0.002 0.015 2.41 0.024 2.50 • .020 O.M
0.010 0.7B7 0.746 -1.05 ace. 0.706 1.44 •.Ml 1.01
0.013 0.000 0.005 .0.26 0.050 2 46 0.005 0.03
0.01B • 417 .409 1.00 mac. 0.015 0.04 0.017 4.43
•.010 •.041 0.100 X.07 1.105 4.10 0.427 *-••
0.022 • 246 •.273 0.02 O.tOB 1.00 •.MS 4.05
0.02S 0.170 0.106 0.02 ace. 0.213 2.71 • 226 170
0.026 0.12B 0.132 0.00 •cc. 0.141 1.20 act 0.101 2.10
•.•30 0.100 0.116 1.03 •cc. 0.120 2.02 •.122 0.10
O.MS • .04 A.MS 0.050 0.052 0.20 •cc. 0.077 4.05 •.000 0.10
O.M7 O.MS 0.000 .0.03 act 0.031 O.M •.•27 •.70
•.•10 0.012 0.7OS -1.12 ace. 0.061 4.10 •.•75 B.40
•.•13 • 70B 0.006 -« 66 0.701 0.43 •.MO 7.02
• .•IB 0.0*4 0.034 .0.03 .OBI O.M 0.037 0.01
•.•10 0.402 •.MS I.OB •OC. •.010 T.M 0.046 • .77
•.022 0.366 • .366 -1.05 •OC. 0.471 4.00 0.514 7.00
0.025 • 310 •.314 .0.04 •cc. 0.006 4.43 0.414 4.01
0.020 0.254 0.257 •.22 ate 0.033 0.40 0.170 7.02
• .031 • 100 0.200 O.OB 0.000 1.07 0.205 0.M
•.034 • 150 0.102 -•.01 •cc. 0.105 t.00 0.217 4.00
• .037 •.125 • 123 111 ace • 140 1.21 0.100 0.03
_ 0.040 • 100 •.103 •.01 •cc. • 120 t.70 0.142 4.10
•.MS o.os , 005 •.•SO •.•73 •.TO 0.061 •.07 0.003 0_M







Table III - OC CURVE DATA FOR PLAN SET I
(hi-m) ACCEPTANCE RULE FOR m=( 0, 1, 2 }
(CONTINUED)
0.014 0.726 0.600 .1.6)0 mcc. 0.774 3.66 0.702 4.10
0.017 0.640 0.636 .0.11 »cc. 0.706 4 38 0.723 0.01
0.020 0.653 0.16 *« 0.644 0.07 0.633 • 46
0.023 0.473 1.02 0.174 16 0.662 0.00
0.026 0.309 0.26 0.401 COS 0.616 T.41
0.028 0.030 1.13 MC. 0.413 0.41 0.424 0.00
0.032 0.206 -O.T0 •cc 0.126 1.01 0.140 0.04
O.02S 0.241 1.07 0.M3 4.41 • 116 B.02
illl 0.203 1-16 O.MS 0.04 •.Ml 0.03
0.041 0.171 1.14 mcc. • 214 0.4S •.MO *-**
0.044 0.142 •.17 •CC. 0.107 0.10 •.170 0.10
0.047 0.110 1.0t 0.117 0.40 • 101 0.M
o.oso 0.100 -1.41 0.101 0.11 •.103 •.01 4M^.
A.MS cot 0.005 0.060 T.41 0.004 0.41 0.014 0.41
0.000 0.070 0.01 0.031 0.70 ••11 ».70
0.013 0.706 0.01 0.067 0.06 •.•OS ••0
0.017 0.006 1.46 0.716 4.47 • 760 4.02
0.021 0.000 0.00 0.716 7.71 • 717 T.00
0.025 0.400 1.T1 0.004 0.01 •.006 0.10
0.028 0.423 2.11 0.M2 0.01 • .6)06 0.10
0.033 0.002 1.00 0.420 0.63 •.442 •.02
0.037 0.203 1.02 •CC 0.166 0.04 • 173 • IT
0.041 146 0.17 0.M5 1.07 mi 0.04
0.045 0.203 O.TO 0.116 1.74 •.141 1.06
0.040 0.167 4.68 •OC. 0.102 1.M •cc. • 103 1.13 M>£
0.053 0.117 .1.00 •cc. 0.115 •0.11 •cc. 0.138 • 06
0.057 0.116 0.07 0.137 1.00 •cc. 0.116 l.M
0.060 0.100 1.41 0.117 1.61 0.120 1.70
0.005 0.07 0.005 0.050 1.17 •cc. 0.004 0.02 064 0.02
0.010 0.066 0.47 •cc. 0.011 7.06 • •10 T.70
0.016 O.T67 1.00 •cc. 0.073 0.72 0.075 •.01
0.020 0.060 -0.4T •cc. 0.700 0.17 0.761 • .44
0.025 0.061 1.02 •.707 O.M •.700 • .71
O.O30 0.404 1.02 •ot •.017 0.71 •.026 10.26
0.035 0.107 • 10 ***. • 644 7.44 • SOI T.70
O.O40 0.121 -1.04 •Of. 0.404 0.40 0.406 •.72
•.045 210 .1.10 0.110 4.11 •.MS 4.05
0.060 0.110 fi.00 •cc. O.MS 4.01 0.206 • 06
0.066 0.101 0.66 •cc. 0.143 O.M •.140 •.10
0.040 0.140 0.44 •OC. 0.217 fl.OS 0.212 0.03
0.065 0.121 -1.10 •cc. 0.105 1.12 •.157 1?*
—
•.070 0.100 fr-1 •.141 ••0 •.146 *-**
%
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Table IV - OC CURVE DATA FOR PLAN SET II
(hi-m) ACCEPTANCE RULE FOR m=[ 0, 1, 2 }
. . 1 . 2
A-te«pi % Uta Z rmr Ik Lot* z WmT fe Lota z r^-1 *»2 • Pi • t.tl.tlc r+- Aoc^fd •ifttl.tlc r-*>- 14MC1M) BiaUimc
r r- •r r-
• •1 •.•a 0.010 • •so • ••2 1.0S M* 147 *.7« •.071 1 41
0.017 • MS • BOB LIB ft. 017 111 025 111
Ml 4 • 112 ft Ul • 21 • 062 • 11 • .071 ft.11
ft.hi 704 • 714 • 11 • 712 HI cc • .70S ft.M
• •ii l«1 .•a i -•-« I.HI • 41 ft.Mt l.ftt Me.
* •» ft 441 ft 454 • Jl •.071 ft.n MK • 4107 •.1ft
ft.ftit Ul ft. 111 *ft.7ft •.Ml *i.«« M Ml •.Tl m^.
t,ft!4 M0 • 274 i.ri ft M4 • 411 Ml /MlUH ft 1B1 ft 1*1 ,1.«7 1,174 -1.10 Me «.1ft7 .ft OB mm.
• aza • .118 0.112 1.17 t«, ill 1.01 fit 101 •.12
MO • .100 A.11B 1.B2 ^** • 124 0L41 114 1 11
• •1 Ml • •it • •50 0.050 1.21 CC • •00 01 • 070 # **
l.*1> IM4 • Ml -•26 CC. 087 l.M •cc. 0.006 1.00
ft.fti* ft.TftO 0.7BB -1.M •.M0 • 70 • 032 ft.SB
• •it • .••1 ft 443 -2 41 • 002 .01 4KC. • 711 ft.M
IJB • MS 0.026 -1.27 CC. • 144 l.M **. • 022 ft.ftft
• MB • 411 187 2 60 •.MB -ft ft! • 474 141
• MB ft. 025 • 131 0.40 MX • MB •L«7 0.442 B.ftl
•.Ml • 2*0 B.M7 0.11 olibi 1,11 .MB ft.M
•.•14 ft US • .17B -0 41 • 1*0 1.12 CC. •Mr ft.ftft
uu • .117 • 134 -0 21 CC •.147 .01 •cc. • 104 ft ••
• 040 •.100 ft.ftftC .l.M OC. a M7 1 -ft 12 •.104 ft 42
1.01 i.os 0.010 j ft.ftSO • 016 -1.01 cc. • 054 ft 11 0.013 • at
• •is I a.ftoo ft. 0*1 •0.01 cc. • 027 • •4 • 017 ft. 20
• 010
_.




• 743 • 741 -14 •cc. • .701 106 • 026 lit
• .•22 •.•54 till 0.00 •cc. • 711 •.42 • 700 T.M
• •25 • 001 • 572 • .«7 •cc. • 010 4 12 • 006 0.00
•.•20 • 447 ft.450 -0.67 cc • 010 • 72 •.002 •.•1
• Ml • M7 • .075 -•70 cc • 424 i,|| •.400 «.ft7
• ••4 0.103 •.M0 -0.21 117 l.M • 074 ft.74
037 • 264 • .253 -•07 •cc. • 200 2 41 •.120 ft.ftl
• •40 • 203 • 108 -ft 18 •cc. •.217 l.M •cc. • 247 a.M
• .•42 • .177 ft 112 -•-•ft •cc. • 104 .•a •cc. • 210 144
• .•44 0.154 ft. 144 -0 06 cc. •.107 24 •cc • 103 • 40
• •47 • 125 0.111 • .•7 ft 141 •.12 • 100 • at
• •54 ft. 100 • .124 BLftl ft ill •.44 • 146 4 43
ft.ftl Ul ft.ftlfi • •50 •.MS • .74 •cc 074 .07 • 070 4*6
Mil • •66 •.017 • -7 •cc. •.•52 ft.M •.Ml 7.08
Mil l.US 1147 . i£.Jl mi i Ml Mil . Urn
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Table IV - OC CURVE DATA FOR PLAN SET I
(hi-m) ACCEPTANCE RULE FOR m={ 0, 1, 2 }
(CONTINUED)
0.01ft 0.70ft 0.7ft2 -l.ftl ace o.aift 0.00 • .044 4.72
0.022 0.711 0.ftft5 .1.11 K. 0.768 0.44 0.705 0.10
A.MS 0.041 0.111 • 1.0ft mac «76 Ml 0.721 0.00
0.020 O.Oftft 0.044 -1.14 ••*- O.ftOft 0.01 • 002 O.M
0.031 0.40ft 0.414 .0.00 0.616 1.02 *** 165 4.07
o.oos 0.402 O.0C7 .2.21 0.42ft 1.71 0.M0 4.M
0.040 1 0.00ft 0.000 -0.07 •« 0.253 0.0ft O.Mft •.7ft
0.041 0.2S4 0.04ft -1.1ft mac O.200 1.04 • Oil 0.10
0.04ft 0.024 • 01ft -0.00 1.260 1.01 0.247 4.47
0,04ft 0.101 •Lift* •41.2ft mac. •.212 I** 0.247 4.7ft
ft.MI O.107 0.170 f-M OLlOft • 10 •.010 4.M
0.0*4 •.142 •.100 .1.11 •oc. •.100 •.T2 rr* •.170 2_»4
•.M7 0.110 •.IAS -1.40 • 114 .•.40 mmc 0.115 1JU
0.000 0.100 07ft .0.00 •.•7ft -2.21 IN] -•7ft #>•*
.•1 •-•T 0.010 0.000 O.OOft 0.74 •.Oftft •.•2 O.Mft AM
0.011 0.0*5 • 002 1.74 •.•24 «.20 • 0M 4.07
0.020 O.TOft •.•11 0.04 •.087 •.•ft • 075 T.M
O.OOft 0.700 • 007 -0.21 •OC. 7S2 0.00 0.700 4.07
0.010 0.007 0.077 -4 ft 4 mac. •.042 0.04 •.071 ft ft*
0.01 s 0.400 0.47ft -0.44 0.02ft 0.10 O.»70 ft ft*
0.040 0.002 A. 1ft) 0.00 mac. 0.447 0.4ft •.471 4.M
0.04ft O.OOft ft). 1ft 3 -0.41
•fifii 0.040 O.M •.MO 0.04
0.050 0.000 •.044 .4 44 MC •.270 1.44 •.OM 0_71
ft OSS 0.10ft • 102 .1.07 mac. • 210 • .•ft 0.22ft
0.000 0.102 0.14ft -1.40 0.100 •.•1 •.107 O.M
0.005 0.12ft 0.110 -•.77 mac. 0.100 • .00 •OC. 0.144 1.07 •OC.
0.070 0.100 0.10ft 0.02 •oc. 0.111 1.13 •OC. •.11ft 1.02 •»
• 01 •.At 0.010 0.050 0.05ft 0.00 act. 0.073 0.70 • 074 0.07
0.01S 0.002 0.M1 -1.10 aec. 0.021 0.1 S •.•2ft 0.00
0.020 O.OOft 0.700 -1.00 •oc. • OSS • 07 •.075 Mft
0.025 • 727 •.725 -0.14 •OC. 0.011 O.00 •.•00 7.M
0.010 O.011 •.Oil 1.01 •OC. 0.714 • .70 0.705 0.23
O.MS 0.042 •.044 •.•ft 0.013 O.M • we 0.03
0,040 0.404 •.410 .1.02 •OC. 0.024 4.43 •.Mft |.4|
0.045 0.007 •.001 •.Oft 0.400 •.•3 •.014 •.•7
0.050 0.010 0.222 -1.0ft *< 0.000 4.M 0.420 T.10
O.OOS 0.241 •.27ft 0.74 •.Ml 0.03 0.072 •.•ft
0.000 0.024 ft.2ll 0.00 •OS •.274 0.0ft 1.104 0.74
I.M1 •.101 •.100 -1.41 Mb • 206 1.00 IMC. 0.231 0.0ft
0.070 0.101 • 122 -2.07 •.102 .•ft •.107 0.04
0.071 0.121 • 11ft -0.1ft •OC. • .14ft t.13 0.102 0.01
-AJML. 100 • 10ft M1 ft lift |-44 4 1 Aft **1
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Table V - DATA OUTPUT PLAN SET I
(hi-1) ACCEPTANCE RULE
Plan 01 Ave
M—n t Old D*v «*»«. n ccapt % Lou 8 TtMM
»1 PI * MOO •NtP.I lnn>*tl»« § ton. / - 1 MPm ACCAfrtfrd
0.006 0.01 0.005 4600 1107 1112.6 033.0 40.6 0.060 0.022 10.6 4)820
0.006 1003 1612.2 1165.7 00.6 0.626 0.776 • 2.6 0.043
0.007 toss 1743.0 1206.8 02.0 0.024 0.008 05.8 0.086
0.006 1764 1600.7 1187.0 02.6 0.176 0.401 OS.
6
0.007
0.008 1405 1066.2 1126.4 46.4 I.MJ 0.140 40
0.010 1225 1121.2 1022.2 44 6 0.100 0.147 IS 0.023
005 0.02 0.006 702 064 177.0 164.6 7.2 0.000 0.021 • 4
0.006 001 M2.4 102.0 0.0 0.706 0.002 06.5 0.0*7
0.010 126 126.1 106.0 0.7 0.027 0.062 117 0.127
0.012 002 018.1 103.6 0.0 0.467 0.602 111 •.111
0.014 170 too.o 100.6 0.7 0.130 0.087 06
0.016 041 106.8 103.1 0.6 • 124 0.272 70.8 •.077
0.010 til 282.8 176.6 7.0 0.146 0.106 46
0.020 106 224.8 164.0 7.2 0.100 0.123 10.8 0.031
0.005 0.01 0.005 378 122 124.3 04.0 2.0 0.060 0.062 10 0.020
0.007 114 144.4 02.6 1.6 0.082 • 015 40.8 446
0.010 146 188.8 06.3 4.2 • 767 0.705 04.8 •.005
0.013 100 103.2 101.0 4.8 0.006 0.003 100.6 • 401
0.016 110 184.6 102.0 4.6 0.467 0.814 04.8 0.005
0.010 116 146.0 100.6 4.4 0.341 0.870 #7.0 0.046
0.022 113 116.0 07.4 4.3 •.245 0.246 • •.000
0.026 100 122.4 01.7 4.0 •.174 0.104 14
0.026 00 107.6 03.0 1.7 • 128 0.130 10 •.010
0.030 02 102.1 70.8 1.8 • 100 0.110 11.5 •.014
0.005 0.04 0.005 102 00 70.0 14.0 1.6 0.060 0.073 03.8 0.044
0.007 04 06.6 41.6 1.6 0.005 0.835 118 0.110
0.010 00 08.1 40 4 1.1 0.012 0.060 170 •.170
0.013 00 04.6 00.6 1.2 0.706 0.700 104.
S
•.too
0.016 01 06.6 01.6 2.3 0.864 0.066 100 • 100
0.010 01 02.6 04.4 1.4 • .462 0.041 101 •.101
0.022 70 00.4 04.2 1.4 0.168 0.461 186 •.100
0.025 74 86 1 03.3 1.3 0.218 •.118 144.6 •.140
0.026 00 70.7 03.1 2.3 0.164 •.116 116.8 •.117
0.031 01 TO.O 62 6 2.3 • .106 0.262 104 104
0.034 00 T1.1 01.7 1.3 0.186 • 163 00 • 000
0.037 11 06.7 40.3 1.2 0.126 • 166 70.5 •.•71
0.040 41 01.1 46.4 t.O 0.100 0.114 40 •.•40
0.005 Oft 0.005 181 to •6.3 16.3 1.1 0.000 4).002 • 3 •.043
O.006 02 07.0 •4.6 1.8 0.001 • 034 100 0.100
1.611 U 13-1 17.3 1.1 1.112 - 1.178 lift "M
'
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Table V - DATA OUTPUT PLAN SET I
(hi-1) ACCEPTANCE RULE
(CONTINUED)
0.014 03 70.0 IB 6 0.725 0.764 124.0 126
0.017 41.4 0.040 0.705 142.6 •.142
0.020 42.5 0.553 0.417 146.0 • 140
0.023 42.0 0.473 653 110 •.ISA
0.026 42.1 0.166 0.411 121 •.121
0.020 41.7 110 • 421 106 1111
0.012 41.0 0.000 •.145 • 7 • 007
0.035 01.1 0.241 • •06 •0.5 •.Ml
038 00.7 0.201 O.fID •6.0 • Ml
• 041 •7.1 •.171 0.101 40 6 •.Ml
0.044 •0.0 •.142 0.103 •• IMS
0.047 •4.0 0.110 0.104 14 6 •.•25
0.050 • 1.0 0.100 0.061 12.5 • Oil
0.005 0.06 0.005 120 •1.7 •.000 •.076 •4.6 •.MO
0.000 •7.0 0.070 •.010 •6.0 A.MO
0.013 •0.0 0.701 0.050 00 • Ml
0.017 • 2.0 • 005 0.775 1*4 104
0.021 •4.1 0.000 • 676 111.« •.110
0.025 •4.S 0.400 •.007 101 • 101
0.028 •4.5 0.421 0.615 00.5 0.067
0.033 •4.1 0.152 • 412 • 2 • Ml
0.037 •2.0 0.201 0.171 OS •Ml
0.041 •3.4 0.245 0.206 00 0.060
0.045 •0.2 203 0.224 • 4 • 034
0.040 •0.1 0.107 0.101 to 0.020
0.053 • 7.1 0.117 • 153 17.« • •10
0.057 •0.7 0.110 0.115 11.6 •.•14
0.060 Cfi.O 0.100 0.000 10 5 •.•11
0.005 0.07 0.005 74 14.0 0.050 0.070 100 • 160
0.010 17.6 0.064 0.030 ••1 •.MS
0.015 10.0 0.0 0.707 •.070 Mil •.MO
0.020 •0.1 •.0 0.000 0.705 •70.6 HLffTF
0.025 •0.0 •.0 0.001 0.006 MO.S IMI
0.030 •0.0 •.0 0.404 • 170 ••2.0 •.MS
0.035 •1.1 0.0 0.107 •.405 206.5 • M4
0.040 •1.1 0.0 0.021 0.423 170.0 •.177
0.045 •0.0 1 • MO 0.042 140 • 140
0.05C •0.7 0.0 • 210 0.004 127.0 • 120
0.055 •0.4 0.0 0.101 0.244 111 • 1M
o.oeo 10.0 0.0 • 140 • .205 •O.t •.MO
0.005 M.I 10.1 •.0 0.121 • 107 •0.6 047
•\B7fl UJ-J 1l.fi t.l ft.iifi t.iu H.I IJM I
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Table VI - ASN TESTING , PLAN SET I
(hi-1) ACCEPTANCE RULE




Maan * t Ho: l1 « u2 Ho: Hi b u2
PI P2 P» J ASNfPa) Insoactad Diftaranee Statistic U.OS) Ha: u1 < u2 u.oi) Ha: ul < u2
! 1
0.005 0,Q1 0.005 | 1287 1312.5 25.35 1.21 1.646 Accaot -2.328 Ace.
0.006 1603 1613.2 10.47 0.41 1.646 Accaot -2.328 Ace.
i 0.007 2085 1743.9 -341.08 -12.64 -1.646 R -2.328 R
,
0.008 1764 1699.7 -64.03 -2.39 -1.646 R -2.328_ R
j 0.009 j 1485 1555.2 70.04 2.78 1.646 Accaot -2.328 Ace.
|
0.010 | I 12^5 1321.2 i 96.46 4.22 1.646 Accaot -2.328 Ace.
0.005 0.02 0.006 277.5 13.85 3.76 1 -1.646 Accaot -2.328 Ace.
0.008
;
302.4 1.50 0.37 ] -1.646 Accaot -2.328 Ace.
j
0.010 325 329.1 | 3.73 0.84 -1.646 Accaot -2.328 Ace.
I 0.012 I 302 318.1 16.30
j




270 298.0 28.12 6.34 -1.646 Accaot .2.328 Ace.
I 0.016 241 288.8 47.50 11.00 -1.646 Accaot -2.328 Ace.
0.018 213 252.5 39.95 9.95 -1.646 Accaot -2.328 Ace.
0.020 186 224.5 38.85 10.59 I -1.646 Accaot -2.328 Ace.
0.005 0.03 0.005 122 124.3 1.87 1.29 -1.646 Accaot -2.328 Ace.
0.007 134 144,4 10.50 5.68 -1.646 Accaot -2.328 Aec.
0.010 146 155.8 10.21 I I 4.74 | •-1.646 Accaot -2.328 Ace.
0.013 1S0 163.2 13.19 5.80 -1.646 Accaot -2.328 Aec.
0.016 138 154.6 16.61 1 7.23 -1.646 Accaot -2.328 Aec.
|
0.019 126 146.8 21.20 I 9.42 I -1.646 Accaot -2.328 Aec.
|
0.022 113 136.0 23.39 10.74 -1.646 Accapt -2.328 Ace.
0.025 I 100 123.4 23.48 11.45 -1.646 Accaot -2.328 Ace.
0.028 88 107.6 19.41 | 10.36 -1.646 Accaot -2.328 Ace.
0.030 82 102.1 19.82 | 11.12 j •1.646 Accaot -2.328 Ace.
0.005 0.04 0.005 80 79.8 0.26 0.33 I -1.646 Accaot -2.328 Aec.
|
0.007 84 86.8 2.49 2.86 | -1.646 Accaot -2.328 Aec.
I 0.010 88 95.1 7.11 6.57 I -1.646 Accaot -2.328 Ace.
|
0.013 89 94.9 5.61 4.96 -1.646 Accaot -2.328 Aee.
0.016 83 96.6 13.92 11.99 -1.646 Accaot -2.328 Aee.
0.019 83 93.6 10.99 9.03 -1.646 Accaot -2.328 Aee.
0.022 79 80.4 11.71 9.65 -1.646 Accaot .2.328 Ace
0.025 74 88.1 14.50 12.16 -1.646 Accaot -2.328 Aee.
0.028 68 79.7 11.81 9.78 -1.646 Accaot -2.328 Aee.
I 0.031 63 76.9 13.74 11.64 -1.646 Accaot -2.328 Aee.
0.034 56 71.3 13.37 11.57 -1.646 Accaot -2.328 Aee.
0.037 S3 66.7 13.20 11.97 -1.646 Accaot -2.328 Ace.
0.040 49 61.1 11.92 11.49 -1.646 Accapt -2.328 Ace.
0.00$ 0.05 0.005 58 60.3 2.0? 3.43 -1.646 Accaot -2.328 Aee.
I 0.008 82 67,5 5.4? 7.06 -1.646 Accaot .2.328 Aee.



























Table VI - ASN TESTING , PLAN SET I
(hi-1) ACCEPTANCE RULE
(CONTINUED)
0.014 63 70.9 ! i 8.04 I 9.34 1.646 | Acceot .2.328 Aec.
0.017 63 72.1 8.82 | i 9.52 1.646 Acceot -2.328 Ace.
0.020 70 I 71.8 ! 2.06 2.16 1.646 Acceot .2.328 Ace.
0.023 ; 62 70.7 8.65 9.21 1.646 Acceot .2.328 Aec.
0.026 57 69.0 11.89 12.62 1.646 Acc«ot -2.328 Aec.
i 0.029 1 55 1 66.3 j 11.19 1 i 12.01 ! 1.646 I Aceeot -2.328 Ace.
0.032 49 63.8 14.50 15.63 1.646 Acceot -2.328 Aec.
|
0.035 I 46 60.4 j 13.92 15.11 1.646 Aceeot -2.328 Aec.
0.038 ! 43 56.7 i 13.24 14.92 1.646 Aceeot -2.328 Aec.
j
0.041 ! 41 52.2 11.49
|
13.87 I 1.646 Aceeot -2.328 Aec.
I 0.044 | 38 49.0 10.70 ! 13.45 j • 1.646 j Acc«Dt .2.328 Ace.
i
0.047 | 36 45.5 9.47
|
12.48 | . 1.646 I Accept .2.328 Ace.
0.050 ! 34 42.3 8.40 1 11.81 1.646 | Aeeeot I -2.328 Aec.
0.005 0.06 , 0.005 46 48.8 3.17 6.55 1.646 Accept -2.328 Aec.
;
0.009 48 53.5 | 5.20 8.62 1.646 Aeeeot ! -2.328 Aec.
0.013 49 56.8 7.99 11.59 1.646 Aeeeot i .2.328 Ace.
! 0.017 50 56.0 7.61 10.53 1.646 ACCeDt -2.328 Ace.
j
0.021 56 58.2 2.13 2.78 1,646 Accent .2.328 Aec.
! 0.025 49 56.6 7.20 9.34 1.646 Aeeeot -2.328 Aec
|
0.029 43 55.1 12.22 15.82 1.646 ACCeDt -2.328 Aee.
0.033 40 51.9 11.46 15.02 •1.141 Acceot .2.328
0.037 38 49.3 11.60 15.92 •1tt4« ACC*Dt .2.328 Aec.
0.041 35 47.7 12.79 17.12 1.646 Accept .2.328 Aec.
0.045 33 43.3 10.69 15.82 -1.646 Accept .2.328 Ace.
0.049 31 41.3 | 10.83 16.62 1.646 Accept .2.328 Aec.
0.053 28 37.5 | 8.91 14.61 1.646 Accept .2.328 Aec.
0.057 27 35.9 9.37 15.72 J,146 Accept .2.328 Aec.
0.060 25 34.4 8.09 15.76 ii»«e
.
Accept .2.328 Ace.
0,005 0.07 0.005 37 40.2 2.82 8.48 1,646 Accent -2.328 Ace.
0.010 39 43.0 3.81 9.89 1.646 Accept .2.328 Ace.
0.015 40 44.5 4.80 11.67 1.646 Accept -2.328 Aec.
0.020 41 44.4 2.99 6.65 1.646 Accept -2.328 Aec.
0.025 42 44.7 2.36 5.15 1.646 Accent .2.328 Aee.
0.030 38 42.7 5.07 10.86 1.646 Accent -2.328 Aee.
0.035 34 40.8 7.18 15.09 •1.646 Acceot .2.328 Ace.
0.040 31 38.7 7.69 16.17 1.646 Aeeeot .2.328 Aec.
0.045 28 36.8 8.43 18.04 1.646 Acceot .2.328 Ace.
0.050 27 35.5 8.96 19.39 1.646 Acceot -2.328 Ace.
0.055 25 33.8 9.23 20.24 1.646 Acceot .2.328 Ace.
0.060 23 31.7 8.78 19.75 V646 Accept -2.328 Ace.
0.065 21 29.6 8.14 19.04 •1.Mf Accept -2.328 Aec.
0.070 20 28.3 8.35 19.85 1.646 Accept -2.328 Aee.
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Table VII - OC CURVE TESTING , PLAN SET I
(hi-1) ACCEPTANCE RULE
PLA* 01
Acc«f>t * LAI tt(P? z Z(-Ofi) Ho. Pi P2 Z4.02) H*. Pi > P2
PI P2 Pa *0P* i—'^ ftt.tl.tle » - Mb: PI - f» • o» • M»: Pi r PI
Pt ••I
•.DOS ft.01 ft. 005 o.oso • •22 0.005 -0.11 1.000 ft 0.044 4t
0.006 0.120 •.770 0.00* -1.17 1.0*0 0.044 It
0.007 •.Mi •.MS 0.011 -1.7ft 1.0*0 kctfp\ 0.044
o.oo* 0.176 0.401 0.011 1.10 1.0*0 ft 0.044 u
0.00* •.Ml •.040 0.00* 1*5 1.0*0 0.044 m
ft. 010 100 •.147 0.007 * 11 1.040 0.ftft4 m
0.005 •-ft* ft.ooe •.021 • Oft* 1.7ft 1.0*0 Accept 0.044
A.ftOt •.70S •.•02 ft.OOfr 0.12 I.OOO •jojooyj 0.044 ooofri
A.010 •.•17 •.•02 0.011 0.2* 1.0*0 0.004 ft
ft.ftl 2 0.447 • Ml 0.011 • 14 1.0*0 ft 1.044 ft
0.014 0.110 • 157 0.011 0.4ft 1.0*0 ft 0.044 ft
• .015 0.024 0.072 0.010 0.02 1.0*0 R 0.044 0)
• Oil 0.14ft ft 1*4 0.00* 4.S3 1.0*0 ft 0.054 ft
0.020 0.100 • 121 0.007 1.20 1.0*0 ft 0.0*4 ft
0.005 ft.ftl 0.005 0.050 •.••2 0.005 042 1.0*0 ft 1.044
0.007 0.002 • •15 0.007 1.1* 1.0*0 ft 2.0*4
0.010 0.707 «.7»5 1.00 1.0*0 Acc»pt 0.044
0.013 O.OO* • .0*3 0.011 1 01 1.0*0 ft 0.044
0.010 0.407 •.•14 0.011 4.22 1.0*0 ft 0.044 01
ft. 010 0.141 •.17* 0.011 1.4* 1.0*0 ft 0.044 a
ft. 022 0.243 •.04* 0.010 2.11 1.0*0 ft 0.044
0.025 0.170 •.1*4 o.ooo 0.05 1.0*0 ft 0.054
0.02S 12* • 110 0.00* 0.20 1.0*0 Acc*pt 0.054 AfurH
0.030 0.100 •.110 0.007 1.4* 1.040 Accept 2.044 OftffiOOt
005 • 04 0.005 0.050 •.071 0.004 • .35 1.0*0 ft 0.0ft4 ft
0.ft07 0.005 •.•25 0.00* 4.0* 1**0 ft 0.054
0.010 0.012 • MS 0.00* 7.00 1.0*0 ft 0.054 01
01) 0.700 0.700 0.010 740 1.0*0 ft 2.054 01
ft.ftl* O.O04 •.ft** 0.011 1.00 1.040 ft 0.044
0.010 0.4*2 ft. 141 0.011 • 12 1.0*0 ft 0.044 ft
0.022 O.ftftO • 4*1 0.011 1.6* 1.0*0 ft 2.044 ft
0.025 111 Oft* 0.011 • 62 1.0*0 ft 0.054
0.021 0.044 •.21* 0.010 ft.01 1.0*0 ft 0.054 •J
0.021 • 100 •.042 0.00* ft.ftS 1.0*0 ft 0.054 ft
0.034 0.1ft* •.103 O.OO* 0.01 1.0*0 ft 0.044 01
•.•37 0.125 ft 1*4 0.00* 1.2* 1.040 ft 0.044
0.040 0.100 •.114 0.007 4.73 1.0*0 ft 0.044 n
IMS •.OS 0.005 O.ftftO ft.ft*2 •.004 7.ft0 1.0*0 ft ft.054 ft
o.oo* 0.001 •.14 0.00* •.•a 1.0*0 ft 0.044 •
Mil MIX I.I7I . fi.MI 7JI 1.110 -ft i.tft*. —a.
.
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Table VII - OC CURVE TESTING , PLAN SET I
(hi-1) ACCEPTANCE RULE
0.014 0.725 0.714 0.010 7.27 1.160 « t.ftff A
0.017 0.040 0.705 0.010 1.24 1.060 M 2.M4 A
0.020 0.CS1 0.117 0.011 7.11 1.M0 * •*< a
0.021 0.071 0.0S1 0.011 7.10 1.060 A 0.M4 •
0.026 0.001 0.411 0.011 0.41 1.060 fcjif A
6 02* 0.010 0.421 0.011 0.67 1.M0 ft O.MO A
O.0S2 0.100 0.245 0.010 0.42 1.M0 ft 2.M4 s
0.03S 0.241 A.MB 0.010 0.41 1.M0 ft 0.M4
0.016 0.203 0.200 0.M1 0.01 1.M0 n 2.M4 01
0.041 0.1T1 0.111 0.M1 2.12 1.640 *-•*« At
0.044 0.142 0.101 0.M6 0.01 1.060 ft **« 01
0.047 O.110 0.104 O.M7 1.M 1.M0
0.6*4O.OSO 0.100 0.M1 O.M7 -1.17 1.M0
• MS 0.06 O.MS 0.000 0.071 O.M4 0.02 1.M0 « *-«** ""*"+"
O.MS 0.070 0.011 O.MS • 16 1.M0 0.0*4 A
0.011 0.704 0.051 0.M1 0.44 1.040 LM4 f
0.017 0.008 0.T7S 0.010 0.01 1.000 A
0.021 0.000 0.175 0.011 • .OS 1.060 n *-•*« A
0.025 0.401 0.017 0.011 0.00 1.060 ft %r*U a
0.028 0.002 0.015 0.011 0.21 1.060 ft A
0.033 0.0S2 0.412 0.011 T.2S 1,040 R
0.007 O.MS 0.271 0.011 7.01 f.MO ft 2.M4 : "75Al
0.041 0.145 O.MS 0.010 0.11 1.M0 ft *-*« s
0.045 0.M1 •.224 INI 2.21 1.040 ft *-•*«
0.049 0.107 0.101 O.M1 X 26 1.640 ft 2.M4 tS
0.053 0.117 0.111 O.MO 0.01 1.060 ft 0.A04 a
0.057 0.111 0.115 0.M7 -0.11 1.060 Acc»f>t O.MO
0.060 0.100 0.M1 0.M7 -0.27 1.060 Acctpl 0.M4 ^».|
O.MS §.07 0.M5 O.OSO 0.170 0.M4 0.01 1.O60 ft 2.M4 a
0.010 O.MC 0.131 0.M7 10.00 1.M0 ft 2.0*4 a
0.015 0.7S7 0.170 0.M1 11.12 1.M0 ft 2.M4 a
0.020 0.0S2 0.705 0.010 11.04 1.060 ft 0.0*4 a
0.025 0.0S1 0.014 0.011 12.42 1.O40 ft MM4 A
0.010 0.404 0.071 0.011 10.27 1.M0 ft 1.M4 *
0.015 0.M7 O.MS 0.011 0.71 1.M0 ft «••** a
0.040 0.121 0.423 0.011 0.47 1.M0 R 2.M4 a
0.045 0.248 0.042 0.010 7.01 1.M0 R 2.M4 a
O.OSO 0.211 0.M4 0.010 0.11 1.060 ft UH a
o.oss 0.101 0.244 INI 0.01 IMC ft 2.M4 a
O.MO 0.141 O.MS 0.M1 0.01 1.060 ft %.•** a
O.MS 0.121 0.107 0.M1 0.04 t.MO A Mao a
0.070 0.1M 0.101 ftrt*7 O.04 1.M0 A +rm a
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Mmh 4 Otd £*v i4m#> a XUUM • T)a»M
PI f»2 Pa Mm AAMiPal Ifpaetod 4 IniD. i*.i mpm S^ffftd
A.01 • •1 A.010 714 •17 •11.
1
121.4 • 660 • 644 ii a A.A11
•.012 •41 • 47.1 116.1 6.66 S •.616 • 7 A.A1T
0.014 •71 •71.4 174.2 • •12 • 610 • 6 A. Alt
0.01 p •is •»2.7 160.2 0.706 • 717 T7.S A.A7A
•.Oil • •1 •07.1 166.2 •.Ml • 662 ass A.M4
0.020 ••• MM •00.6 MiM _ |. 446 • 466 •A ^tMf
0.022 ••7 Mil 166.6 r—i A. 1*2 •.•IB • 4 • **
0.024 •0 •12.0 166.2 •.250 • 245 •6.6 •.MS
0.026 222 250.2 170.6 • 166 •.161 • 6 6.641
0.021 101 •26.2 161.0 0.126 •.161 •S.S •-624
o.oso 1ST •07.0 168 0.100 • 120 M.e • •21
•.01 • •4 0.010 •SO 1>1 120.7 •6.6 o.oco • 66* •1 • •21
0.013 114 130.0 •2.0 • 144 0.801 • 7 A.M7
0.016 14S 166.0 02.6 • 700 0.000 • • AM*
0.010 112 102.3 ••6 • 663 0.684 116 • 116
0.022 1*5 164.0 101 5 •.648 0.S76 126.6 110
0.025 1S0 161.0 101.2 •.424 0.464 111 6 • 122
0.020 100 181.6 08.6 • 325 • 6
0.031 123 140.6 •6.0 •.160 • 261 ta.s •.•78
0.034 112 127.3 • 0.6 0.185 •.SOS M.8 •.068
0.037 102 116.2 •4.2 • 117 0.147 40 A 640
0.040 • 2 107.6 76.2 0.10C 0.101 • 4 •.•24
• .01 • .OS 0.010 218 • 1 65 2 46.2 •.•50 0.654 46.5 •.AM
0.013 • • 00.6 46 1 •.•00 0.028 64.6 A.AAS
0.016 • 2 • 7.2 64 6 •.•28 0.861 101.5 A.1A2
0.010 • 4 102.7 •7.0 •.743 0.788 114.8 A.12S
0.022 • 7 104.1 60.6 •.•54 0.718 188.5 • 116
0.025 • • 106.0 • 1.5 • •63 0.614 1S7 • 117
0.020 • • 102.6 • 2.2 • 467 0.614 116 6 1111
0.021 • 1 00.6 62.0 A.M7 0.424 1S2.S A.ItS
0.034 • 06.0 •0.7 • MS 8.156 1B2 A.1A2
0.037 00 00.7 •6.0 0.254 0.281 •S.S 66*4
0.040 76 05.6 •0.1 •.Ml 0.223 62.5 A.M4
0.042 71 01.6 •6.0 0.177 0.187 AA.8 • .060
0.044 • 7 01.1 •4.» 0.164 0.186 MS
0.047 02 76.7 •4 6 0.125 0.142 •s A.A16
0.050 ft TO.
4
•0.6 0.100 0.116 M.S
0.01 Ajjtf 0.010 1S1 • 01.2 •0.6 •.•so O.MS AS AM*
0.013 • 3 • 6.0 • 6.5 • 686 O.M4 AT 6.M7
t.filfi 11 TA.fi
—
I HI i 1 MM 1 1.112 HI J.111
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1.1 0.711 0.140 141 0.141
0.022 T2 75. 1.S 0.711 0.7S1 111 4.142
0.025 T« 71.4 1.1 • 441 0.445 117 O.107
0.02i • TI.7 1.1 1.545 ft 401 ISIS •.1M
• 031 Ti «• 10 44S 0.147 1C7.C • 111
0.035 •• 74.1 1.0 •.402 • 428 110 5 • 111
(.140 • e 74.2 1.1 S SOS • III 11«.S 0.111
0.043 • •S.I 1.» 1.244 0.201 101.1 • 144
0.045 • i •3.7 4-4 4.224 0.247 07.1
i.M» • i M.4 1.1 • 111 0.122 T» •.471
«M1 40 •4 4 1.1 4.117 •.Ml ••
• 054 44 •4.7 IT • 142 0.114 01 s I.M.-
• .057 43 •1.7 1.7 0.410 0.121 M.I AMI
o etc 41 44.0 1.1 1.111 0.M1 01 •••»*
0.01 •.•7 •.•10 133 47 41 1 1.0 •.•50 O.MI M.I O.M1
•.015 • 2 •fi.» 1.1 •.MS •.•23 • • •-•••
0.020 • S 44 1 1.S 0.7M •.•42 11* Hr"»
• 025 !• • 1.3 1.S I7M •.T52 iia.s •.110
• .010 • 7 • 2.2 1.S •.••7 •.•41 1M.I •.101
•.•35 • s •4 1.7 • 441 • .141 114.4 • 115
•.•40 4S •7.0 1.S • Ml •.455 143 5 • 144
•.045 47 44.2 1.S •.Ml • Ml 01
•.•SO 43 111 1.1 • 240 •.111 40.1 •.•71
•.055 • 47.
•
1.1 SIM 0.224 •1 •.M2
A.M0 • • 44.7 1.1 4.112 0.147 44 •.MO
• 055 S3 41.1 1.4 • 124 • 134 • •.MO
• 070 • 1 M.I 1.1 • 100 0.10S 10 •.•20
0.01 • SI • .010 • IS 40 3 • I •.MO 0.071 • I • MS
• 015 42 43.2 • » • Ml 0.041 lift • 11
A.020 42 47.S 1.0 • Ml O.M4 17«.l •.177
•.025 44 41.4 1.1 • 727 0.705 171.1 •.170
• .•SO 4S 47.0 1.1 S 413 0.71S 111.5 4 141
•.•35 40 47.1 1.1 •.MS •.•17 171.1 •L177
•.•40
mm
44 4S.S l.X • 444 O.M4 170 •L171
• •45 • 44.4 1.2 • 347 •.411 111 •.141
•.•50 • 7 44. S 1.1 •US •.Ml 157 •LI07
•.OSS • S 42.1 1.1 •.141 128 1M • 114
•.040 • 2 •4.2 1.1 • 224 0.174 01 •.MS
• ••5 •• M.I 1.1 I.1U 0.111 • 1.1
• •70 10 M.I 1.1 • 151 0.113 70.S •-•71
•.075 IS •2.1 M.S 1.0 •.its 0.110 04
t.Hfi 11 —4X1 1 •2.0 Urn ... i.itfi 1.114 —M
—
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TablePC - ASN TESTING
, PLAN SET U
(hi-1) ACCEPTANCE RULE
Plan 02 ComDUtad
Maan ft ! t Mo: u1 « u2 He: ul * u2
PI P2 Pa ASNfPa) in»o«ctad i Dlftaranca Statistic tf.05) He: u1 < u2 U.011 Ha: u1 < u2
i i
0.01 0.03 0,010 , , 217 216.5 -0.26 -0.09 1.646 Accaot -2.328 Ace.
0.012 245 247.5 2.02 0.57 1.646 Accaot -2.328 Ace.
0.014 271 271.6 0.77 0.19 1.646 Accaot -2.328 Ace.
0.016 | 205 292.7 -2.27 .0.53 1.646 Accaot -2.328 Ace.
0.018
;
363 297.1 I I .65.43 j -14.76 - 1.646 R -2.328 f-
0.020 l 298 297.8 | .0.54 I ! -0.12 ' 1.646 - Accaot -2.328 Ace.
0.022 I 257 291.6 | | 34.75 ! 7.91 j . 1.646 Accaot -2.328 Ace.
0.024 j j 250 262.0 12.37 2.99 1.646 Accaot -2.328 Ace.
;




199 225.2 I ] 25.75 I I 7.11
\
1.646 Accaot -2.328 Aec.
|
0.030 181 207.9 I | 26.95 I ! 7.60 1.646 Accaot -2.328 Ace.
. 9,01
.
0.04 j 0.010 | | 121 120.7 0.15 I 0.10 1 1.646 Accaot -2.328 Ace.
0.013 I 134 138.0 3.56 j 1.95 ! 1.646 Accaot -2.328 Ace.
0.016
;
155.0 9.81 I 4.73 1.646 Accaot -2.328 Aec.
> 0.019 i 162 163.3 1.02 0.46 •1,646 Accaot -2.328 Ace.
0.022 165 164.9 0.05 0.02 | . 1r646 Accaot -2.328 Ace.
0.025 150 161.0 11.02 4.87 1.14? Accaot -2.328 Ace.
0.028 138 151.6 ! 13.95 6.33 1.646 Accaot -2.328 Ace.
0.031 123 140.6 | 17.99 8.31 1,846 Accaot -2.328 Ace.
0.034 112 127.3 15.22 7.50 1.646 Accaot -2.328 Ace.
0.037 102 118.2 16.70 8.86 1.646 Accaot .2.328 Aee.
0.040 92 107.6 15.41 8.70 •1.646 Accaot -2.328 Ace.
0.01 0.05 ( • 1 •5.2 4.13 4.00 1.846 Accaot -2.328 Aec.
0.013 88 90.8 2.59 2.36 1.646 Accaot -2.328 Ace.
0.016 92 97
r
2 4.76 3.89 •1-646 Accaot -2.328 Aee.
0.019 94 102.7 8.31 | 6.42 !.t4« Accaot -2.328 Aee.
t 1 97 104.1 7.46 5.50 ilittfi Accaot .2.328 Aee.
0.025
j
98 105.0 7.03 5.11 1.646 Accaot -2.328 Aec.
0.028 99 102.8 3.68 2.85 1.646 Accaot .2.328 Aec.
0.031 I 91 99.5 8.35 6.02 1.646 Accaot .2.328 Aee.
0.034 I 90 96.9 6.93 5.11 •1.646 Accaot -2.328 Aec.
0.037 I •0.7 10.39 7.89 1.146 Accaot .2.328 Aee.
0.040 I 75 85.6 10.83 | 8.19 1.646 Accaot -2.328 Aee.
0.042 71 81.6 I 10.69 | 8.40 1.646 Accaot -2.328 Aec.
j
0.044 97 • 1.1 13.77 11.23 l,t« Accaot -2.328 Aec.
I 0.047 82 75.7 13.26 10.86 1.646 Accaot .2.328 Aee.
I 0.050 58 70.4 12.35 10.93 1.646 Accept .2.328 Aee.
0.01 0.06 0.010 60 61.2 0.96 1.40 1,646 Accaot .2.328 Aee.
0.013 63 • 8.0 5.40 6.80 1.646 Accaot .2.328 Aec.





























TableK - ASN TESTING
, PLAN SET H
(hi-1) ACCEPTANCE RULE
(CONTINUED)
0.019 70 74.8 j I 4.83 j 5.32 1.646 Acceot -2.32? Aec.
0.022 | 72 75.8 3.80 4.00 1.646 Aceeot -2.328 Ace.
|
0.025 76 75.4 -0.62 -0.64 1.646 ; Acceot -2.328 Ace.
0.028 80 75.7 -4.75 -4.84 1.646 R -2
r
328 n
0.031 76 74.6 -1.39 -1.39 1.646 ! Acc«Dt -2,328 Aec.
0.035 | 65 73.1 7.80 7.72 1.646 I Acc«Dt -2.328 Ace.
1 0.040 60 | 70.2 | ! 10.29 10.47 -1.646 AcctDt -2.328 Aec.
I 0.043 | 56 | 66.1 ! I S.66 9.85 1.646 ! Acceot -2.328 Aee.
I 0.046
j




51 60.4 1 j 9.53 10.21 i 1.646
-j Aeeeot -2. 328 Ace.
0.051
i
49 58.4 | I 9.81 10.73 ! 1.646 ) Aeeeot I -2.328 Ace.
0.054 I 46 55.7 8.94 11.18 1.646 ! Aeeeot -2.32 Aec.
.
0.057 j 43 51.7 [ 8.49 1 i 9.93 1.646 Acc*Dl -2.328 Aee.
0.060 41 48.0 7.05 8.47 j 1.646 Acceot -2.328 Aee.
0,01 47 49.1 1.62 3.08 j 1.646 Acceot -2.328
1 0.015 52 55.9 4.14 6.11 -1.646 Accept -2.328 Ace.
1 0.020 55 60.3 5.29 | 6.88 1,646 Accvot -2.328 Ace.
I 0.025 56 61.3 3.16 I 3.94 -1.646 ACCeDt -2.328 Ace.




0.035 55 60.4 5.39 6.33 •1.646 ACCeDt -2.328 Ace.
1 0.040 49 57.8 8.55 10.32 '1.646 ACCMt -2.328 Aec.
1 0.045 47 54.2 6.87 8.32 1.S46 ACCeDt -2.328 Aee.
j
0.050 ! 43 51.5 8.67 1 10.89 1.646 ACCeDt -2.328 Ace.
0.055 39 47.6 8.18 ] 10.70 -1.646
,
Acc*et -2.328 Ace.
0.060 36 44.7 8.72 | 11.78 •"M46 Accept -2.328 Aee.
0.065 33 41.9 8.41 | 11.64 • 1.646 Accept •2.328
0.070 31 38.3 7.40 9.66 1.646 Acceot -2.328 Aee.
0,01 0.08 0.010 39 40.3 1.27 3.18 -1.646 ACCCDt -2.328 Ace.
0.015 42 43.2 1.38 2.89 •1.M? ,. Acceot -2.328 Aec.
0.020 42 47.6 5.44 10.18 •1.646 Accept -2.328 Ace.
0.025 44 46.4 2.43 4.42 .1.646 Accept -2.328 Aee.
0.030 46 47.9 1.80 3.34 1.646 Accept -2.328 Ace.
0.035 49 47.1 -1.72 -2.98 •1.14? . n -2.328 Aee.
0.040 44 45.6 1.72 2.93 1.64? Acceot -2.328 Aee.
0.045 39 44,4 5.69 9.53 1.646 Accept -2.326 Aec
0.050 37 43.6 6.76 11.15 •1.«46
..
Accept -2.328 Ace.
0.055 35 42.1 7.07 12.24 •1.«4f ... Acceot •2.328 Ace.
0.060 32 38.3 6.65 11.78 1.*4?
..
Acceot -2.328 Aee.
0.065 30 36.6 6.89 12.25
'JLffil ... Acceot •2.328 Aec.
0.070 28 35.5 7.72 13.97 1.646 Acceot .2.328 Aee.
0.075 26 32.1 6.02 11.45 1.64? Acceot .2.326 Aec.
0.080 25 29.8 5.24 10.64 1.646 Acceot -2.328 Aec.
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Table X - OC CURVE TESTING , PLAN SET II
(hi-1) ACCEPTANCE RULE
PLAN 02
Accapt % LOU •£<P. 2 Zf.OSi Mo: PI . P2 H.021 Mo: PI -P2
PI P2 Pa «Pi AccaDtad •tatiatlc * M • Ma: Pi «P2 * •» ' Ma: Pi *P2
P2 P1
0.01 0.03 0.010 0.650 0.064 • 005 1.06 1.060 6) 1.054 ft
0.012 •.065 • 016 • .007 1.16 1.O60 n 1.B04 ft
0.014 0.012 •.•30 • .009 1.06 1.060 ft 2.054 II
o.oie 0.706 •.T37 •.010 1.12 1.060 ft 2.0&4 01
0.011 0.661 •.•62 0.011 0.05 1.060 Accapt 2.054
0.020 0.446 • 465 • .All 11 1.060 ft 1.054 a
• 022 0.352 •.335 •.Oil .1.06 1.060 Accad 1.064
0.024 •.160 •.165 •.•10 1.65 6.000 Accact 1.014 flr,m
0.026 • .106 •.101 0.009 •.12 1.060 Accapt 2.064 Ml
• 028 • 136 0.151 • •06 1.40 1.060 Accapt 1.054 l^o^pt
0.030 •.100 • 120 0.007 1.06 1.O40 ft 2.054 «
0.01 0.04 0.010 0.050 • 066 • •04 4.Of 1.060 ft 1.054 01
0.013 •.•64 •.001 •.007 1.36 1.060 R 1.054 II
0.016 •.TOO •.000 • 006 1.00 1.060 Accapt 1.054 Accapt
0.010 • 60S •.004 •.010 •.17 1.060 Accapt 1.004
0.022 •.046 • 570 0.011 1.62 1.060 ft 2.0*4 «
0.025 0.416 •.454 •.011 1.65 1.060 Accapt 1.0*4
0.026 •.325 •.116 0.011 1.10 1.000 ft 1.054 ft
• 011 A.2S0 •.111 •.010 1.10 1.060 Accapt f 1*4
0.014 •.105 •.Ml 4.MI 1.04 1.060 ft 1.004 ftp°opJ
0.017 0.137 • 147 •.006 1.13 1.060 Accast 1.054 laof^f
0.040 • 100 • 101 • 007 •.07 1.060 Accact 2.054 »•*?•
0.01 OS 0.010 0.050 0.054 0.065 •.04 1.060 Accapt 1.054 •©•#*
0.013 • 000 •.026 • .006 4.40 1.060 R 1.004 II
0.016 0.026 •.•61 •.•06 4.32 1.060 ft 1.054 ft
0.010 •.743 0.769 0.006 4.06 1.060 ft 1.054 ft
0.022 • 054 •.710 • .010 0.10 1.060 ft 1.054 ft
•.025 0.563 • 614 • .•11 4.61 1.060 ft 1.054 II
•.020 0.467 •.014 •.Oil 0.17 1.060 ft 1.A14 II
• .031 0.367 •.424 •.11 1.11 1.060 ft 1.0A4 •1
• 014 • .301 •.156 • 011 611 1.000 ft 1.0*4 11
0.017 0.254 •.101 •.•10 1.64 1.060 ft 1.0*4 ft
0.040 0.203 •.123 0.009 1.10 1.060 ft 1.0*4 ft
0.042 • 177 •.107 • 006 1.11 1.060 Accapt 1.0*4
•.•44 • 154 •.106 1,046 1.16 1.060 Accept 1.064 6^—fi
•.•47 •.126 • 142 0.006 1.13 1.060 ft 2.0*4 Jl
•.•60 •.100 •.110 0.007 1.72 1.060 ft LMI ft
0.01 0.00 • .010 •.•SO • 046 0.004 4.31 1.060 ft 1.054 a
•.013 •.•06 •.040 •06 0.21 1.060 ft •.0*4 a
1.81
1
1.1ft* AIM A.M7 L1I . .LAM II tm i ft
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Table X - OC CURVE TESTING , PLAN SET II
(hi-1) ACCEPTANCE RULE
0.018 0.70ft 0.040 o.oos 0.1ft 1.060 B 2.054 R
0.022 0.711 0.751 0.010 4.02 1.060 R 1.004 R
0.02S 0.043 0.005 0.011 4.02 1.060 R 1.004
A. 020 0.665 0.001 0.011 lift 1.060 R 2.014 R
0.031 0.406 0.047 0.011 0.43 1.060 R 2.0S4 R
0.035 0.402 0.42ft 0.011 2.44 1.060 R 2.054 R
0.040 0.30ft 0.360 0.011 4.00 1.060 R 2.064 R
0.043 0.264 0.201 0.010 2.ft7 1.000 R 1.054 R
0.046 0.224 0.247 0.008 0.42 1.060 R 2.064 61
0.04ft 0.106 0.033 0.00ft 0.2ft 1.040 R 2.004 11
0.0S1 0.1ft7 0.001 0.00ft 1.05 1.040 R 2.064
0.064 0.142 0.104 0.006 1.03 1.O40 R 1.004 1
0.057 0.110 0.121 0.007 14 1.000 A£c*pt 1.064
0.040 0.100 0.001 0.007 .1.17 1.000 AfiftlH 1.0*4 Aoofttt
0.01 0.07 0.010 0.050 0.000 0.004 4.11 1.000 R 1.004 R
0.015
'
0.006 0.023 0.007 0.03 1.060 R 1.054 •
0.020 0.706 0.042 0.00ft 0.46 1060 R 2.064 •
0.025 0.700 0.702 0.010 0.10 1.000 R 2.054 R
0.030 0.607 0.041 0.011 4.0ft 1.000 R 1.004 R
0.035 0.406 0.041 0.011 4.04 1.010 R 2.004 1
0.040 0.393 0.455 0.011 0.00 1.060 R 2.004 •
0.045 0.00ft O.MO 0.011 0.15 1.000 R 1.004 •
0.050 0.250 0.003 0.010 1.11 1.000 R 1.064
0.055 0.10ft 0.226 0.00ft 1.01 1.000 R 1.064 •
0.000 0.102 0.107 O.MO 0.61 1.060 Accept 2.004
0.005 0.12ft 0.134 0.006 1.02 1.000 Accept 2.064 0006M
0.070 0.100 0.10ft 0.007 1.12 I.OftO Accept 1.064 ijp^H
•.01 0.06 0.010 0.050 0.076 0.004 0.02 1.000 R 1.064
0.015 0.002 0.023 0.006 4.7ft 1.000 R 2.054 R
0.020 0.000 0.004 0.000 0.75 1.060 R 1.064 II
0.025 0.727 0.705 0.010 7.06 1.000 R 2.064
0.030 0.013 0.71ft 0.011 0.74 1.060 R 2.064 R
0.036 0.043 0.017 0.011 0.05 1.000 R 2.064
0.040 0.454 0.034 0.011 T.11 1.000 R 2.004
0.045 0.007 0.400 0.011 T.01 1.060 R 2.064 R
0.050 0.31ft 0.003 0.011 0.02 1.060 R 2.064 R
0.055 0.241 0.120 0.010 0.00 I.OftO R 2.064 R
0.000 0.224 0.274 0.010 0.17 I.OftO R 1.054 R
0.0ft 5 0.105 0.21ft 0.009 1.02 I.OftO R 1.004
0.070 0.161 0.103 0.00ft 1.44 1.060 Accept 2.064
0.075 0.123 0.100 0.007 O.01 1.060 AccmI 1.004 »
0.000 0.100 0.124 0.007 0.40 1.O60 R 1.004 «
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Table XI - DATA OUTPUT PLAN SET III
fhi-1> ACrF.PTANrFRIII.F.
Plan 03 Ave
Mmh • Sid D«v HMn CI ACCtDl % Lots f T.I*.. P<ttoft ruU)
P1 P2 P« MOD AMUPat ItOPtclttti f ln«p. 1 * - 1 4»P» Acc*i»t*a
0.015 03 0.015 1532 121 424.6 201.4 0.047 16.6 •.017
0.016 467 466.0 224.3 0.012 26.0 • 026
0.015 042 044.0 260.5 0.006 41.0 • 049
0.020 iifi M7.
1
400.6 • .668 •4.0 •.•54
0.022 012 •03.7 423.3 • .006 TOO •.•T7
• 024 000 074.2 406.6 • 207 01.0 •.042
0.026 IIP 042.1 •05.0 0.241 •0.6 • .047
0.020 ill 406.3 •60 1 • 104 t&.S •••20
0.010
.401 400.6 •26.7 0.120 •4.0 •.•24
0.015 0.04 0.015 006 Iff 114.1 124.0 0.050 10.8 • •10
0.017 210 213.6 126.3 0.017 21.0 •.•SI
0.010 • 10 226.7 113.6 0.065 44.0 0.044
0.022 MM 266.2 170.3 0.750 75.0 •.•75
0.025 106 277.6 176.0 0.606 06.5 •.6)07
0.025 250 260.1 176.6 • 467 74.5 •.•75
0.051 220 253.7 174.1 •.203 06.0 •.0)66
0.034 207 ttt.it 157.5 •.228 45.0 • .•45
0.057 111 204.7 140.0 •.153 24.0 #.•24
0.040 164 106.0 137.5 • 114 10.5 0.020
0.015 0.05 0.015 171 114 117.2 70.3 fQ f pSO • 052 10.5 •.•10
• 017 123 120.7 00.6 0.027 200 •.•20
0.010 122 126.0 • 6.5 0.061 46.0 • 047
0.022 142 147.4 X5J^ 0.032 06.8 0.061
0.025 146 162.4 07.3 0.747 05.0 •.MS
0.026 163 166.2 103.6 0.627 06.0 •.MS
0.031 146 157.6 103.4 0.620 02.5 0.M4
0.034 115 140.6 102.3 0.368 76.0 •.•76
•.037 112 144.2 00.1 0.226 07.5 •.MO
0.040 125 116.7 05.7 •.260 •0.0 •.MA
0.042 110 110.7 01.7 • .212 42.0 • 5*4
•.044 110 124.0 00.2 •.104 21.5 •.•12
0.047 101 116.0 05.0 • 144 25.5 •.026
•.050 02 106.4 77.0 • 106 10.0 •.•10
0.015 0.06 0.015 213 TO • 1.0 46.7 •.050 0.061 21.5 •.•22
•.017 04 •7.0 01.7 • 026 0.042 44.5 • •47
«.01» 06 •0.5 64.4 •.•00 0.016 •7.0 • 687
0.022 04 101.0 00.4 0.038 0.064 01.6 IM4
0.025 101 J03.2 01.6 0.777 764 07.5 A.M0
•.028 111 |06.S 03.6 •.•05 •.724 102.8 4 164
l.fili 111 1&U.-J Ift.ft fi.tiz . JLitf - 11I.S —&U4
—
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Table XI - DATA OUTPUT PLAN SET m
(hi-1) ACCEPTANCE RULE
0.034 100 106.4 0.0 0.521 122.0 0.112
0.037 105.0 0.462 110.6 1.111
0.040 104.2 110.0 0.110
0.043 101.6 166.6 0.106
0.046 05.0 01.0 • Ml
0.041 06.7 •0.6 0.006
0.051 oa.o 1.0 O.OS1
0.064 70.6 40.6 0.041
0.067 75.1 01.0 1.022
0.040 07.0 17.0 0.4)27
•.016 •.•7 0.016 170 01.4 11.6 0.012
-0.017 #0.0 06.6 • 016
0.016 •6.0 46 0.046
0.022 7*. • ••.• •.6*6
0.025 76.4 1.0 0.001
0.028 76.2 101.6 0.101
0.031 02.6 116.5 0.117
0.034 02.2 1156 0.116
0.037 01.0 110.0 0.110
0.040 76 6 103.0 0.101
0.043 00.1 106. ft 0.100
0.046 76.0 01.6 0.004
0.04S 71.7 01.0 0.001
0.051 70.6 71.0 0.071




0.060 • 1.3 16.0 •.01ft
0.063 60.0 11.0 0.011
0.066 67.2 11.5 0.012
0.066 •3.0 10.6 0.010
fi.070 U.fi 11.1 ftJUJ
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;_.. Moan # ! Ho: u1 * u2 Ho: Li : u2
P1 P2 P» ASN(Pa) , Inaoactad Dlftaranca Statistic t(.05} Ha: ul < u2 ti\0H Ha: ul < u2
0.015 0.03 0.01?
i . 42? 434.8 11.62 1.72 1.646 Aecaot .2.328 Accaot
0.016 i 467 J 458.0 .9.04 -1.25 1.646 Accaot •2.328 Accaot
|
0.018 ; 542 544.9 3.04 0.36 1.646 Aecaot -2.328 Accaot
0.020 ; 565 587.3 : ' 22.31 2.48 1.646 Accaot .2.328 Accaot
0.02,2
I
ei? 603.7 .8.28 j
,
.0.87 1.646 Accaot -2.328 Accaot
0.024 580.. 574.3 | | .5.39 I ; -0.58 j . 1.646 •- Accaot -2.328 Accaot
| P.026 1.4 5?p 542.1 I | 11.68 j ! 1.35 j . 1.646 Accaot -2.328 Aecaot
0.026 1
J
453 489.3 36.75 4.70 1.646 Accapt -2.328 Accaot
0.030 j 403 459.6 56.96 7.52 1.646 Accaot -2.328 Accaot




210 213.6 I 4.12 I I 1.33 I . 1.646 Accaot •2.328 Accaot
018
| |
230 226.7 -3.58 I! .1.04 | • 1.646 Accaot •2.328 Accaot
0.022 | 254 259,2 5.56 I I 1.46 ! . 1.646 Accaot .2.328 Accaot
i 0.025 I 2B8 277.6
|
-20.27 I -5.07 | 1.646 -2.328 R
i 0.028 I 250 260.1 I 9.76 I 2.44 ! 1.646 Accaot •2.328 Accaot
0.031 228 253.7 26.04 i I 6.69 I 1.646 Accaot •2.328 Accaot
I 0.034 207 223.2 15.76 4.48 I .'1.646 Accaot •2.328 Accaot
I 0.037 186 204.7 19.06 5.73 ! .•1.646 Accaot -2.328 Accaot










0.015 114 117.2 3.24 I 2.06 1.646 Accaot -2.328 Aecaot
0.017 123 128.7 5.52 3.05 '1.646 Accaot -2.328 Accaot
0.019 132 135.8 4.10 2.12 | .-1.646 Accaot -2.328 Accaot
0.022 142 147.4 5.01 2.35 ! .1.646 Accaot •2.328 Accaot
0.025 149 152.4 { 3.69 I 1.70 ] 1.646 Accaot -2.328 Accaot
0.028 153 156.2 3.22 1.39 1.646 Accaot •2.328 Accaot
j
0.031 j 145 157.6 12.93 5.59 1.646 Accaot •2.328 Accaot
| 0.034 135 148.8 13.47 5.89 | • 1.646 Accaot •2.328 Accaot
! 0.037 132 144.2 12.25 5.58 | .-1.646 Aecaot • 2.328 Accaot
0.040 125 136.7 11.73 1 5.48 I .-1.646 Accaot •2.328 Accaot
0.042 119 130.7 j 11.74 | 5.73 -1.646 Accaot •2.328 Accaot
j
0.044 110 124.8 | 14.86 7.37 1.646 Accaot •2.328 Accaot
! 0.047 101 116.8 j 16.11 8.40 1.646 Accaot •2.328 Aecaot
j
0.050 92 106.4 j 13.92 8.00 -1.646 Accaot -2.328 Accaot
0,915, o.oe | o.oi5 79 83.0 | 3.54 3.38 -1.646 Accaot -2.328 Aecaot
1 0.017
__
•4 87.8 I 3.76 3.25 -1.646 Accaot .2.328 Accaot
I 0.019 9 •0.5 1.09 0.89 1.646 Accapt .2.328 Accaot
j
0.022 94 101.5 I I 7.85 I 5.66 1.646 Accaot -2.328 Accaot
j
0.025 103.2 I 1.80 I 1.30 -1.646 Accaot .2.328 Accaot
! 0.028 103 105.5 | 2.30 ! 1.82 -1.646 Accaot .2.328 Accaot































0.034 100 106.4 6.01 3.9S 1.646 ACCODt -2.328 ACCODt
i 0.037 94 105.0 10.90 7.33 1.646 Aceoot -2.328 ACCODt
0.040 : 91 104.2 12.83 8.68 1.646 AccoDt .2.328 ACCODt
0.043 86 101.6 15.22 10.20 * • 1.646 Aceoot -2.328 ACCODt
0.046 82 95.8 13.98 ! I 9.71 1.646 ACCODt .2.328 ACCODt
I 0.049 ; 77 93.3 15.90 11.23 1.646 ACC»Dt .2.328 Aceoot
0.051 ' 74 85.5 11.23 8.35 1.646 ACCCDt .2.328 ACCODt
0.054 69 81.7 12.24 ' 1 9.48 ! . 1.646 AccoDt -2.328 ACCODt
0.057 j 65 77.4 12.30 1 : 9.94 1.646 ACCODt .2.328 ACCODt
0.060 61 72.8 1 ! 11.72 | | 9.73 1.646 -- AccoDt -2.328 Aceoot
0.015
;
0.07 0.015 j I 60 62.3 | I 2.26 I 3.01 I . 1.646 ACCODt .2.328 ACCODt
|
0.017 | | 62 65.6 j j 3.37 | 4.06 1.646 Aceoot .2.328 ACCODt
|
0.019 i I 65 69.0 3.49 4.20 1.646 ACCODt -2.328 Accopt
)
0.022 | 70 72.9 3.07 3.25 1.646 Accent .2.328 ACCODt
0.025
;
73 76.4 I | 3.91 3.96 -1.646 ACCODt .2.328 ACCODt
> 0.028 74 78.2 | 4.17 3.97 -1.646 ACCODt -2.328 Aceoot
{
0.031 75 12.1 7.33 1 1.646 ACCODt -2.328 Accopt
! 0.034 78 82.2 I 4.65 4.11 1.646 ACCODt .2.328 ACCODt
I 0.037 I 79 81.9 | 2.78 2.48 •1.646 ACCODt -2.328 ACCODt
0.040
|
75 78.9 3.87 3.40 1.646 ACCODt -2.328 ACCODt
\
0.043 j 70 80.1 10.55 9.29 -1.646 ACCODt .2.328 Accost
0.046 I 68 76.0 8.23 7.35 1.646 ACCODt -2.328 ACCODt
0.049 63 73.7 10.69 9.77 1.646 ACCODt -2.328 ACCODt
0.051 | 62 70.6 8.31 7.64 -1.646 ACCODt -2.328 ACCODt
0.054 1 59 68.3 9.70 9.11 -1.646 ACCODt -2.328 ACCODt
0.057 56 63.5 7.53 7.40 1.646 ACCODt -2.328 ACCODt
0.060 53 61.3 8.36 8.39 -1.646 ACCODt -2.328 ACCODt
0.063 | 50 60,0 9.84 10.24 1.646 Acc«Dt •2.328 ACCODt
0.066 | 46 57.2 11.30 11.90 -1.646 ACCODt •2.328 ACCODt
0.068 46 53.8 8.04 9.10 1.646 ACCODt •2.328 Aceoot









Table XIII - OC CURVE TESTING





AcceDl «.LM> *£/Pi z It. 05) He: Pi . P2 2(02) Ho: Pi . P2
r\ Pt !»• »Pa fnneeled 6U*tiatlc • at • He: Pi m P2 * ff * Hft Pi f P2
l»2
11.015 01 0.015 0.550 O.OOS •0.61 1.640 Accept 1.054 AOfitPl
0.015 0.524 006 t.SO 1.060 1.054 61
0.011 0.535 0.006 .1.46 1.060 1.064 *
0.020 0.555 0.010 .0.16 1.060 Accept 1.054 Acceot
0.022 0.530 0.011 •1.06 1.060 Accept 1.054 Accept
0.024 0.376 0.011 1.06 1.060 R 1.054
0.025 0.245 O.010 -0 45 1.060 Accept 1.054 Accept
0.025 0.157 0.00 ft 1.02 1.060 AfiOtOt 1.064 AOOOfit
o.oso 0.100 0.007 1.06 1.060 1.064 R
0.015 0.04 0.015 0.560 0.005 -0.10 1.060 Aofitpt 1.064
0.017 0.612 0.006 0.66 1.060 Accept 1.054 Acceot
0.015 0.656 0.006 1.12 1.060 Accept 1.054 Accept
0.022 0.736 0.010 1.22 1.060 Accept 1.054 Accept
0.025 0.664 0.011 1.12 1.060 Accept 1.054 Accept
0.025 0.442 0.011 0.21 1.060 n 1.054 R
0.031 0.316 0.010 -1.62 1.060 Accept 1.054 Acceot
0.054 0.216 0.006 1.03 1.060 Accept 1.054 Acceot
0.037 0.147 0.006 0.72 1.060 Acceot 1.064
0.040 0.100 0.007 1.06 1.060 Accept 1.054 coot
CI.015 0.05 0.015 0.050 0.005 0.11 1.060 Accept 1.054 Accept
0.017 0.622 0.006 0.03 1.060 Accept 1.054 Accept
0.015 0.664 0.007 0.62 1.660 Accept 1.054 A"*frt
0.022 0.605 0.006 1.05 1.060 R 1.054 R
0.025 0.711 0.010 1.65 1.060 R 1.054 R
0.025 0.612 0.011 1.17 1.060 Acceot 1.054 Accept
0.031 0.465 0.011 1.02 1.060 Accept 1.054 Accept
0.034 0.405 0.011 -0.55 1.060 Accept 2.064 Accept
0.037 0.514 0.010 1.15 1.060 Acceot 1.054 Accept
0.040 0.154 0.010 .0.45 1.060 Acceot 1.054
0.042 0.106 0.6)06 1.07 1.060 Accept 1.004 Accept
0.044 0.171 0.006 1.02 1.060 Accept 1.054 Accept
0.047 0.131 0.006 1.61 1.060 Accept 1.054 Accept
0.050 0.100 0.007 0.01 1.060 Acceot 1.054 Accept
0.015 0.01 0.015 0.650 0.005 1.27 1.060 R 1.054 R
0.017 0.626 0.006 1.05 1.060 R 1.054 R
0.015 0.000 0.006 1.00 1.660 R 1.054 R
0.022 0.636 0.006 1.10 1.060 R 1.054 R
0.025 0.777 0.006 1.01 1.060 Accept 1.054 A«*~.
0.025 0.665 0.010 1.06 1.060 R 1.054
•.fill 8.112 •.fill I.t7 l.tlfi A&papj 1.814 i A&OAfti
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Table XIII - OC CURVE TESTING , PLAN SET III
(hi-I) ACCEPTANCE RULE
(CONTINUED)
0.034 0.621 0.011 -0.27 1.060 ACCftDt l.»S4 AcC*Dt
«037 462 0.011 1.26 1.160 Accept 2.664 Acc«o1
0.040 O.ftftO • 011 1.80 1.66 Accap! 2 ft64 AlCMt
0.043 0.146 •.Oil 2»0 l.ftftO H •.•54 ft
0.046 • .2ft4 •.010 8.45 1.640 •.6)54 ft
04* • .2*6 • .•06 t.ftl l.ftftO n l.»54 ft
0.051 • 1*0 0.008 •.57 l.ftftO Acc«pl 2.ftS4
0.054 • 174 •.•Oft 2.76 l.ftftO n 2*54 ft
0.057 • 144 •.00ft 2.66 l.ftftO ft 2.ft&4 81
ft.MO ft Oil •.6)07 -•7ft l.ftftO Acc*pl 1 044
0.01ft 0.07 0.01ft • •ft • •06 ft 11 l.ftftO •.•ft* ft
• 017 • •47 •.MS *.7» l.ftftO ft) •.••4
0.01ft •.024 • .•06 ft. Of 1
r
M0 ft I.M4 ft
0.022 •.••2 • .007 • .•ft l.ftftO ft 1.044 ft
0.025 cue • .•Oft 8.33 l.ftftO R 1.6)54 ft
0.028 • 765 •.010 2.27 l.ftftO ft l.*S4 ft
0.031 •.721 • 010 4.17 l.ftftO ft 2.ft54 ft
0.034 • •51 •.Oil 1.84 1.110 ft 2.ft54 ft
0.037 0.5*7 0.011 4.48 l.ftftO ft 2»64 ft
0.040 •.Sift •.011 ftfti l.ftftO ft l.f)54 ft
0.043 0.452 •.011 8 .68 l.ftftO ft 1.M4 ft
0.046 0.360 0.011 • 66 l.ftftO Accept l.ft54
0.04ft • .831 •.010 1.14 1110 ft 2.4*4 ft
0.051 • 287 • 010 1 34 l.ftftO Accept 2.054 ACCMtt
0.054 • 247 • •10 1 •• 1.»60 ACCCDt l.ft54
0.057 • 223 0.0ft* 2.53 1.»60 ft 2.654 ft
0.060 0.171 0.008 -•01 l.ftftO Accept 2.054 Accept
0.063 -. 1 4 5 • .14S o.ooe • .41 1.»60 Acc*Dl 2.SS4 fl""f«
0.066 •.123 0.M8 -2.06 i.fteo ft 2.6)54 ft
0.068 • 117 •.•07 • .76 l.ftftO Accept 2.ft*4
• 070 0.100 •.111 •.007 111 i.fteo Asffiffrl 1M4
62
Table XIV - DATA OUTPUT PLAN SET IV
(hi-1) ACCEPTANCE RULE
Plan 04 Ava
fcfcaan f Bid Dwv aw™ a Acctot % Lola • Tki»»a flat?* «jfc»»
P1 P2 Pa MOO AON'Pal Inapaciad * inac t - » 4* Pa Accaplad
0.02 0.01 0.020 4112 1020 1036.6 • 16.1 15. B 0.050 0.934 14.
S
•.•18
• 021 1103 1099.8 • 47.0 •7.1 0*07 • .•ft* IS .0 • •16
• 022 1316 1206.6 025.5 40.6 0.646 • •10 20.5 •.•21
0.023 1404 1177.2 1029.1 45.1 0.762 • 720 11.0 •.039
0.024 1002 1423.2 10*6.6 45.4 • .654 • .*!• 42.6 • Ml
0.026 1461 1410.1 1043.6 45.7 0.406 • 403 S7.S • .•It
0.027 1420 1172.4 1015.3 44.
S
0.202 •.204 11.5 •.•12
4.020 1110 1203.0 066.1 42.1 •.207 •.224 26.6 ••**
0.029 120* 11*3.6 ••6.1 19.4 0.1*9 162 17.* •m
0.030 1073 1101.
B
•49.3 17.2 • 100 •.11* 16.0 6.616
0.02 0.04 0.020 1140 • IB 213.0 20*.
•
12 •••50 •.•47 6 5 •.*»•
0.023 • 07 205.4 263.4 11.5 0.B7B •.74 •1.B • 022
0.027 463 423.1 2*1.5 12.0 • 682 • 702 •4.5 • 055
0.031 432 465. S 220.1 14.0 0.436 •.454 71.0 •.•71
0.034 401 432.5 2*7.0 11.1 0.278 0.124 49.5 •.•50
0.037 151 170.5 271.2 11.* • .167 0.171 11. •.•32
0.040 •00 225.0 240.2 10.5 0.100 0.108 15.tt •.•15
0.02 0.05 0.020 • 60 165 169 3 111.2 4.0 • •50 0.946 1*0 • •18
0.025 102 206.0 117 1 SO 0.052 • .•51 4S.8 0.048
0.030 234 224.7 140.0 6.5 • 683 •.•74 78.0 0.07S
0.035 210 225.6 1B7.1 *.o 0.467 • 481 •0.5 • Ml
0.040 204 210.2 147.1 6.4 0.293 0.124 no 0.058
0.045 172 102.1 117.1 6.0 0.177 0.170 19.5 0.040
0.050 146 IBB.
6
121.0 B.l 0.100 • 112 1B.0 0.01*
0.02 o.oe 0.020 356 106 100.
B
67. B 1.0 0.050 0*62 IBS 0.020
0.025 124 126.
4
B4.1 1.7 0.07* • .•93 47.8 0.047
0.030 111 120.6 02.1 4.1 • 762 0.788 66 5 O.M*
0.035 146 14*.
7
07.0 4.2 •.612 0.615 •0.0 0.000
0.040 141 147.7 07.1 4.2 • .454 • .461 69.5 0.0)70
• 045 110 142.1 06.
1
4.1 • SIB 0.219 t:c 0.070
•.050 114 124.0 •6.B 1.0 • 224 • 218 20.0 •.•39
0.055 101 106.4 76.
6
1.4 0.151 0.142 22.0 0.022
0.060 OS 101.7 76 1 1.4 • 100 0.102 16.5 0.017
0.02 0.07 0.020 243 76 77.1 46.0 2.1 • .•50 ••57 21.6 0.021
• 026 • 12 1 • 9.0 2.6 •.•78 • •89 63.5 0.004
•.032 • • 100 9 04.
B





2.0 0.616 0.856 1M.« 0.100
0.044 • 7 104.0 67.2 2.0 • 467 • S04 OSS O r006
0.050 • 1*0.7 B7.6 2.0 6.141 0.265 •60 0.000
0.M5 Ai . ll.l . 11.1 2.7 A.lSfi t.112 J.i
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Table XIV - DATA OUTPUT PLAN SET IV
(hi-1) ACCEPTANCE RULE
(CONTINUED)
0.060 • 5.7 0.105 0.205 41.5 042
0.065 77.2 0.137 0.140 20 .5 • 820
0.070 I • 0.0 0.100 a. ooo 14.5 1.015
0.02 0.01 0.020 174 • 1.3 • ••50 a. oso 82.5 • •33
0.025 ••.2 0.002 8.820 80.5 051
0.030 ra.a a.B3i • 052 06 a.aao
0.035 78.7 a.738 8.705 110.0 a in
0.040 ra.a a 043 8.085 110.5 #.117
• 045 7«8 a.830 • .•01 104 6 141
0.050 ra.a a.4B0 • 475 1220 a ioo
a.oss rs.o 8. 347 a. 800 180.5 «.oai
0.060 78 5 8.278 8,283 71.8 H.KT1
0.065 ao.4 216 a.*i7 • 0.0 • MS
0.070 aa.a a. 164 8.102 87.8 |J||
0.076 ••.4 a 131 8.125 82.0 «.an
0.000 •1.7 a. ioo 8.102 23.6 a 824
0.02 0.00 0.020 j 137 48.6 0.050 8.803 27.5 •.MB
0.026 •4.0 « 007 a.8ii 56.0 8.050
0.032 •0.6 a.aio 8.856 •6.0 8.866
0.036 • 3.6 a.725 0.767 114.5 8.115
0.044 •3.8 a.016 8. 861 127.5 • 128
0.050 •4.8 a.aas 0.658 131.5 a 182
0.056 • 1.7 a.4ii a. 450 104.0 8.184
0.062 •8.7 • 125 8.854 81.0 8.801
0.068 •S.7 0.264 8.277 73.8 A 874
0.074 •2.2 0.106 a. iae •4.0 8.864
0.000 47.4 a. 104 8.171 44.0 8.844
0.085 44.7 0.123 8. 124 26.0 8.020
0.000 42.1 0.100 8.102 20.5 8.021
0.02 0.1 0.020 107 41.8 0.050 8.065 30 5
0.026 46.0 8.002 8.840 06.0 8.880
0.032 47.8 • 035 8.871 • 7.8 8.007
0.038 •0.7 8.753 8.787 121.8 8.122
0.044 •10 0.040 8.710 123.5 • 184
0.050 12 • 647 8.605 161.0 • 151
0.056 • 1.1 31.1 0.460 8.502 118.5 • 110
0.062 •0.7 • 1.1 0.303 8. 437 125.5 • 120
0.088 47.4 •0.7 0.310 8.354 184.6 8.185
0.074 44.7 0.256 8.208 74.5 8.076
0.080 42.8 8,211 8.222 74.0 8.876
0.085 40.7 0.174 8.180 • 2.8 •.8)81
0.080 aa.o 8.145 8.165 • 3 • MI
0.005 •4 5 a. 121 8.182 • 3.8 a.an
JLIOfi 11.1 1.1 I.1M 1.117 il.i JLA27 .
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Moan # t I He: u1 u2 Ho: ui u2
P1 P2 Pf A5N(P«) Inaoactad Dlttaranca Statistic tl.OS) Ha: ui < u2 If.011 Ha: ui < u2
|
| i i i j i i |
0.02 0.03 0.020 1028 1036.6 8.95 0.49 1.646 Accaot -2.328 Accapt
0.021 1163 1099.8 -63.01 -3.33 1.646 R -2.328 R
0.022 1316 1208.8 -106.74 -5.16 1.646 R -2.328 R
0.023 1464 1377.2 -106.82 -4.64 1.646 R -2.328 R
0.024
j ,
1502 1423.2 -78.84 -3.40 1.646 | R -2.328 - R
0.026 | H61 ..., 1419.3 .41.75 I j -1.79 1.646-1 R -2.328 Accaot
0.027
; |
1*28 1372.4 -55.68 -2.45 1.646 | R -2.328 R
| 0.026 j [ 1319 1303.8 -15.01 I | -0.89 1.646 j Accaot -2.328 Accaot
0.029 : J 1208 1193.8 | | -14.06 | | -0.70 1.646 1 Accapt -2.328 Accaot
; P.030 j | 1Q73 1151.5 78.58 ; | 4.14 1.646 j Accaot -2.328 Accaot
0.02 0.04 I 0.020 II 315 313.0 .1.71 -0.31 1.646 Accaot -2.328 Accapt
]
0.023 I 387 385.4 -1.76 -0.30 Accept -2.328 Accaot
;
0.027 463 423.3 | -39.35 R -2.328 R
0.031 432 465.5 1 33.13 1 4.63
J
. •1.646 Accaot -2.328 Accaot
|
0.034 401 432.5 31.75 4.77 Accaot -2.328 Accaot
|
0.037 351 378 T 5 | 27.23 4.49 1 ,646 Accaot -2.328 Accaot
0.040 300 325.0 j 24.87 | 4.63 Accaol -2.328 Accaot
Q.02 0.05 | 0.020 I 185 169.3 4.S7 I 1.84 •1.646 Accaot -2.328 Accaot
I 0.025 202 206.8 4.48 1.46 Accaot -2.328 Accaot
I 0.030 234 224.7 .9.18 .2.75 R .2.328 R
j
0.035 238 235.6 -2.08 .0.59 Accapt -2.328 Accaot
j
0.040 204 21S>3 14.50
\
4.41 Accaot -2.328 Accaot
0.045 172 1«21 20.14
|
6.57 Acc#ot -2.328 Accapt
|
0.050 146 168.6 22.15 | 8.18 Accaot -2.328 Accaot
Q.Q2. 0.06 | 0.020 106 109.5 3.35 I 2.20 Accaot •2.328 Accaot
|
0.025 124 129.4 5.48 I 2.91 Accaot •2.328 Accapt
0.030 138 139.6 1.17
|
0.56 Accaot -2.328 Accaot
I 0.035 146 149.7 3.68
|
1.68 Accaot -2.328 Accapt
I 0.040 141 147.7 6.26 2.86 Accaot -2.328 Accaot
0.045 130 142.1 11.98 5.41 Accaot .2.328 Accaot
0.050 114 124.0 9.93 5.11 1.646 Accaot •2.328 Accaot
0.055 101 109.4 8.51 4.85 Accaot •2.328 Accaot
0.060 89 101.7 12.35 7.18 Accaot •2.328 Accaot
Or02_, 0.07 0.020 76 77.1 0.62 0.60 Accaot .2.328 Accaot
0.026 I 89 92.8 4.06 3.08 Accaot •2.328 Accaot
0.032
| 68 100.9 I 1 3.26 2.25 Accaot •2.328 Accaot
0.038 105 104.8 I I .0.06 .0.04 Accaot -2.328 Accaot
0.044 97 104.8 j 7.55
|
5.03 Accaot •2.328 Accaot
0.050 89 100.7 12.05 I 7.97 • 1.646 | Accaot •2.328 Accaot























Table XV- ASN TESTING
, PLAN SET IV
(hi-1) ACCEPTANCE RULE
(CONTINUED)
0.060 75 85.7 i ' 10.33 1 j 7.61 1.646 Acc.Dt -2.328 Acc«Dt
0.065 68 77.2 1 1 fi.37 1 1 7.28 j . 1.646 1 Acc«Dt -2.328 Acc«Dt
0.070 61 69.0 7.54 ! | 6.58 1.646 | Acc»Dt -2.328 AectDt
0.02 0.08 0.020 59 61.3 j j 2.45 I I 3.07 1.646 j Aec.Dt -2.328 Acc«Dt
0.025 65 I 68.2 2.79 I | 3.09 1.646 ! Acc*Dt -2.328 Acc«Dt
0.030 | 71 73.8 ! 1 3.06 1 3.05 1.646 \ Acc*Dt -2.328 Acc«Dt
0.035 i 73 78.7 5.73 5.35 1.646 Acc»Dt -2.328 ACCVDt
0.040 1 80 I 79.8 1 1 -0.16 -0.15 1.646 | Acc*Dt -2.328 Acc«Dt
0.045 II 75 j 78.8 1 j 3.78 j 3.51 1.646 1 AceftDt | -2.328 T Aec*Dt
0.050 j 71 79.6 1 ! » r12 I 8.03 1.646-j Acc«Dt | -2.328 Acc*Dt
0.055
,
67 75.0 | I 7.50 I 6.88 1.646 i AcctBt -2.328 ! Aec«ot
0.060
,
63 7P-5 7.54 7.25 1.646 I Acc*pt | -2.328 I ACC»D1
0.065 58 66.4 8.44 I 8.17 I 1.646 | Aee*Dt j -2.328 AeeMt
I j 0.070 ! 54 60.8 € .8 c ' ; 1.646 | Acc.Dt -2.328 Aec*Dt
|
0.075 | I 49 59.4 10.17 10.78 1.646 I Ace.pt -2.328 Aee*Dt
i 0.080 j 46 52.7 7.18 8.32 | . 1.646 Acc»Dt -2.328 Acc»ot




53 54.9 2.30 3.24 1.646 ACMDt -2.328 Ace*et
0.032 < 56 59.6 3.92 5.08 1.646 Acc*Dt -2.328 Acctet
t : h 60 63.6 4.03 4.83 •1.646 Acc*Dt -2.328 ACCMt
0.044 62 63.8 1.50 1.70 1.646 ACC*Dt -2.328 AcctDt
0.050 58 64.8 6.83 7.75 •1.646 Acc*ot -2.328 Acctpt
0.056
|
55 61.7 6.77 7.77 1-646 Acc»pt -2.328 Aec*ot
0.062 52 58.7 6.76 7.93 1,646 ACC*Dt -2.328 Acc»ot
0.068 48 55.7 7.52 8.97 1.646 ACC*Dt -2.328 Acc»Dt




47.4 6.72 8.92 1.646 ACC«Dt -2.328 Aec*Dt
I 0.085 38 44.7 6.57 9.07 1.646 ACC*Dt -2.328 Aee*Dt
0.090 35 42.1 6.60 9.94 1.646 Acc»Dt -2.328 ACCVDt
0.02 0.1 0.020 39 41.6 2.18 4.44 1.646 Acc«Dt -2.328 Ace*Dt
0.026 ! 43 46.0 2.96 5.32 -1.646 ACC*Dt -2.328 Aee*Dt
j
0.032 I 46 47.8 1.95 3.21 1,646 ACC»Dt -2.328 Acc»Dl
I 0.038 I 48 50.7 3.00 4.60 1.646 ACC»Dt -2.328 Aee*Bt
SO 51.9 1.88 2.80 1,646 Ace*ot -2.328 Aee*Dt
I 0.050 54 52.8 -1.47 -2.10 •1.646 R .2.328 Acc*ot
|
0.056 48 51.1 3.11 4.47 • 1.646 Ace»Dt .2.328 Aec*ot
0.062 44 50.7 6.52 9.40 •1-646 Ace*Dt .2.328 Acc»0t
0.068 42 47.4 5.34 7.78 "I-646 Aee*Dt .2.328 Aee*Dt
0.074 39 44.7 5.48 7.12 •1,646 Accsot .2.328 Ace*Dt
C.080 36 42.9 6.57 10.14 1,646
,
Ace«Dt .2.328 ACCADt
0.085 34 40.7 6.28 10.11 1.646 Ace*Dt .2.328 AcctDt
I 0.090 32 39.0 6.65 10.74 -1.646 Aec*Dt .2.328 Accept
j 0.095 30 36.5 6.06 10.60 1.646 AccaDt .2.328 Accsot
0.100 29 33.8 5.12 9.32 -1 .848 ACMDt
_i2,328 Ace*ot
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Table XVI - OC CURVE TESTING
, PLAN SET IV
(hl-D ACCEPTANCE RULE
PLAN 04
Accefit % Lou 0£<PS z Zf.05) Ho; PI • P2 Z(.02i Ho Pi . Pi
PI •2 Pa 4>P» Accented •tall. tic or - Mb: PI .P2 * 1 - Me: PI -P2
P2 Pi
0.02 o.os 0.020 0.050 • .134 0.005 • 1.06 1.060 2.054 ft
0.021 0.007 •.•11 0.007 -1.44 1.060 Accept 2.054 Accent
0.022 0.044 • 030 0.008 -1.06 1.060 Accept 2.054
0.023 0.702 0.721 0.010 •1.44 1.060 P. 2.054 ft
0.024 0.084 0.111 0.011 -1.04 1.060 Accept 2.054 Accent
0.02* 0.405 0.403 0.011 .0.10 1.060 Accept 0.004 Accept
0.027
r
t03 0.104 a.oio 1.01 1.060 Accept 2.084 Aooopt
0.028 •.107 • 024 0.001 1.77 1.060 Accept 0.014
0.029 0.110 • 102 0.001 8,12 1.060 P. 2 054
0.0)0 0.100 0.111 0.007 0.25 1.060 ft 2.054 ft
0.02 • 04 0.020 0.150 •.047 0.005 -0.81 1.060 Accept 2.054 Aceept
0.023 0.171 • 174 0.007 -0.86 1.060 Accept 2.064 Accent
0.027 0.113 • 702 010 1.78 1.060 Accept 2.054 Aceept
0.031 0.416 0.454 0.011 1.15 1.060 Accept 2.054 Accept
0.034 0.271 0.124 0.010 4.42 1.060 ft 2.054 ft
0.037 0.117 0.171 0.001 0.40 1.060 Accept 2.054 Accept
0.040 0.100 0.101 0.007 1.10 1.060 Accept 2.054 Accent
0.02 0.05 0.020 0.050 0.041 0.005 -0.51 1.060 Accept 2.054 Accept
0.025 0.063 0.051 0.008 -0.11 1.06C Accept 2.064 Accept
0.030 0.113 0.174 0.010 •0.10 1.060 Accept 2.064
0.035 0.417 0.401 0.011 f.26 1.060 Accent 2.054 Irnff
0.040 0.243 0.124 0.010 1.01 1.060 ft 2.054 ft
0.045 0.177 0.171 0.001 0.01 1.060 Accept 2.054
0.050 0.100 0.112 0.007 1.87 1.060 Accept 2.054 Accept
0.02 0.06 0.020 0.010 0.012 0.005 2.00 1.060 ft 2.054 ft
0.025 0.071 0.003 0.007 1.07 1.060 ft 2.054 ft
0.030 0.712 0.745 0.001 0.27 1.060 Accept 2.054 Accept
0.035 0.112 0.115 0.011 0.21 1.060 Accept 2.054 Oft meet
0.040 0.454 •.411 0.011 0.55 1.060 Accept 2.054 Accept
0.045 0.111 •.111 •.010 -0 03 1.060 2.054
0.050 • 224 • .211 0.001 -0.00 1.060 Accept 2 054 Accept
0.055 •.111 • .142 0.008 -1.17 1.060 Accept 2.054 Accept
o.ooo 0.100 0.102 0.007 0.10 1.060 Accept 2.054 Aceept
0.02 0.07 0.020 0.010 0.067 0.005 1.11 1.060 Acceol 2.054 Accept
0.024 •.•71 •.Ml 0.007 1.42 1.060 Accept 2.004
0.032 • 712 0.024 •.010 -11.43 1.060 ft 2.054 ft
0.031 •.111 0.156 •.011 1.01 1.060 ft 2.054 ft
0.044 • 417 0.004 0.011 1.21 1.010 ft 2.004 ft
0.06C • .141 0.115 0.011 1.11 1.060 ft 1.064 01
t.flSi t.Mfi I.U2 t.ftlQ 1.21 l.llfi fl Mil ..ft
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Table XVI - OC CURVE TESTING
, PLAN SET IV
(hi-1) ACCEPTANCE RULE
(CONTINUED)
0.060 0.20S • .008 2.26 1.860 H 2 054 ft
o.oes 0.140 a.oos 0.44 1.860 ACCftBt t 054
0.070 0.080 0.007 -1.53 1.660 Accept 1.M4 Acceet
0.02 • oa 0.020 • 888 0.005 1.03 1.860 Acc#pl 1.M4
•ffttfil
0.025 8.826 o.oot 4.21 1.660 ft • ft*J
•.010 • 652 0.006 1.82 1.M0 ft MM
• OSS 0.785 A.010 t.78 1.6*0 1.M4
0.040 •.•85 • 011 4.02 1.M0 « 1.M4
0.045 •.Ml 0.011 t.75 1.M0 ft 1614
0.050 •.478 •.011 1.46 1.060 1.064
0.055 • MO • Oil • 86 1.060 1.M4
ft. 0*0 •.Ml • 010 •.82 1.660 Ace* pi 1.M4 * *
0.0*5 •.ii7 • .•08 ft 14 1.060 Accopt 1614 AOMft
0.070 •.182 0.006 -•.28 1.M0 Accept 1.M4 Aeeeot
0.075 •.125 • 007 ••.8ft 1.860 Accept 16*4 Aceeei
0.080 0.102 •.007 •.30 1.M0 Accept 1054 Accept
0.02 o.oo 0.020 •.•83 0.005 {.•5 1.M0 ft 1.M4 »
0.026 •.•11 •.007 1.07 1.860 « 1654 0)
0.032 • •56 0.006 4.06 1.M0 1.654
o.oje •.767 • 010 4.36 1.8*0 0) •.654 II
0.044 • .661 • 011 3 ft* 1.M0 « 1.M4 II
0.050 •.•58 • 011 4.65 1.860 1.664
0.056 •.468 •.011 4.12 1.M0 ft t.M4 •
0.062 l.l»4 0.011 1.72 1.M0 ft 1.664 11
0.068 •.277 0.010 2.28 1.M0 H t.M4 01
0.074 • .166 0.006 -0.36 1.M0 Accept 1*14
0.080 • 171 0.008 1.06 1.860 Accept Acoeol
0.085 •.124 0.007 0.03 1.8*0 Accept 1.M4 fu;pmpi
0.000 •.102 0.007 0.30 1.8*0 Accept 2.M4 ftrroml
0.02 0.1 0.020 • .885 • 005 1.33 1.M0 ft 1.M4
0.026 •.040 0.006 0.16 1.M0 II 1.M4
0.032 • •71 •.008 4.46 1.060 ft 1.M4 •
0.038 •.7»7 • .008 S.88 1.060 ft 1.M4 •
0.044 •.710 •.•10 4.78 1.060 ft 1.664 •
0.050 •.60S •.Oil 1.44 1.060 R 1.M4 H
0.056 •.•02 0.011 1.87 1.6*0 ft
0.062 • .437 •.011 1.88 1.M0 ft 1.654 II
0.068 •.354 0.011 1.24 1.M0 B 1.M4 ft
0.074 • 248 •.•10 • .•6 1.M0 Acceot 2.M4
0.080 • 122 • 008 1.17 1.M0 Accept 1.664 M»«*P'
0.005 •.108 •.•08 1.75 1.M0 Accent 1.664 f [.»
0.080 • .155 • .008 1.16 1.M0 Accept 1.664 exeept
0.085 •.132 • .007 1.45 1.660 Accept 1.M4 Accent
a.1 eo 1.117 1.W7 MM 1.110 ja . . ftVJM oU-i
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Table XVII - OC TESTING
, PLAN SET I
EXTENDED (hi-1) ACCEPTANCE RULE
Tuncatlon Tuncatlon
Accept WTP Nlal 6>r(acG) 6>r(acc) Nlal Pr(acc)
P1 P2 8>a • » Hot* CB Actual •fTP Hold Actual
0.005 0.01 0.005 0.850 4605 4346 0.612 0.608 4362 0.026
006 0.828 4605 4346 0.766 0.764 4382 0.626
• .007 0.824 4605 4346 •.073 0.668 4352 0.607
006 0.375 4605 4346 • .406 0.404 4352 0.438
008 0.103 4605 4846 • .•06 0.008 4362 0.247
0.010 0.100 4806 4846 0.181 0.116 4352 0.104
0.005 •.02 0.006 0.000 702 •30 0.800 0.626 676 •••OS
0.008 0.785 702 •30 0.766 0.762 870 0.760
0.010 0.837 T02 •30 0.648 0.668 076 0.006
0.012 0.467 702 630 0.476 0.467 • 76 0.428
0.014 330 702 • 30 0.363 0.373 678 0.030
0.016 0.224 702 830 0.267 0.266 676 0.262
0.010 0.148 702 630 0.173 0.175 578 0.165
0.020 0.100 702 630 0.128 0.122 678 0.116
0.005 0.03 0.005 0.850 875 163 0.052 0.066 016 0.624
0.007 0.882 875 163 0.062 0.624 216 0.068
0.010 0.767 876 163 0.757 0.706 216 0.715
0.013 0.608 375 163 0.646 0.660 216 0.850
0.016 0.467 375 163 0.033 0.615 216 0.424
0.010 0.341 875 163 0.442 0.405 216 0.326
0.022 0.245 376 163 0.343 0.068 216 0.240
0.025 0.178 375 163 0.057 0.213 216 0.168
0.028 0.128 376 163 0.168 0.141 216 0.114
0.030 0.100 876 163 0.176 • .120 016 0.108
0.005 0.04 0.005 0.860 162 71 0.660 0.677 116 0.068
0.007 0.805 162 71 0.011 0.631 114 0.645
0.010 0.812 162 71 0.047 0.661 116 0.756
0.013 0.706 162 71 0.773 0.761 116 0.624
0016 0.584 162 71 0.607 0.661 116 0.530
0.010 0.482 162 71 0.642 0.610 116 0.425
0.022 0.388 162 71 0.046 0.471 116 0.337
0.025 0.318 162 71 0.460 0.066 116 0.276
0.028 0.254 162 71 •.416 0.033 116 0.252
0.031
] 0.188 182 71 •.068 0.050 116 0.102
0.034
J
0.158 182 71 • .205 0.185 116 0.152
0.037 I 0.125 162 71 • .062 0.148 116 0.145
0.040 1 0.100 162 71 •.021 0.128 116 0.111
0.005 0.05 0.005 ] 0.850 151 76 • .068 0.061 06 0.043
0.008 0.081 161 76 O.O01 0.633 06 0.643
0011 0.061 151 76 615 0.073 •• 0.008
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Table XVII - OC TESTING
,
PLAN SET I
EXTENDED (hi-1) ACCEPTANCE RULE
(CONTINUED)
0.014 0.725 161 0.(97 0.774 0.707
0.017 0.540 161 0.669 0.706 0.071
0.020 0.653 161 0.676 0.644 0.093
0.023 0.473 161 0.534 0.574 0.025
0.026 0.105 151 0.476 0.491 0.445
0.020 0.930 101 • 400 0.413 0.349
0.032 0.206 161 0.026 0.026 •.too
0.035 0.241 161 0.009 0.003 •.tO 7
0.03S 0.103 161 296 0.205 0.233
0.041 0.171 101 0.236 0.214 0.100
0.044 0.142 161 0.102 0.167 0.103
0.047 0.110 161 0.174 0.107 •.100
0.050 0.100 161 0.114 0.101 •.116
0.005 06 0.005 0.050 120 0.062 0.094 • .046
006 0.076 129 0.074 0.031 0.005
0.013 0.766 129 0.756 0.057 0.770
0.017 0.665 129 0.667 0.700 0.702
0.021 0.600 129 0.606 0.716 0.070
0.025 0.496 129 0.004 0.604 0.471
0.020 0.423 129 0.424 0.002 0.441
0.033 0.352 129 0.076 0.439 0.074
0.037 0.293 129 0.004 0.366 0.270
0.041 0.245 129 0.244 0.205 0.229
0.045 0.203 129 0.203 0.239 0.100
0.040 0.167 129 0.164 0.102 0.140
0.053 0.137 129 0.121 0.135 0.130
0.057 0.116 129 0.126 0.137 0.120
0.050 0.100 129 0.120 0.127 0.100
0.005 0.07 0.005 0.050 74 0.062 0.004 0.059
0.010 I 0.066 74 0.070 0.030 0.003
0.015 0.767 74 0.706 0.073 0.702
0.020 0.069 74 0.064 0.700 0.070
0.025 0.661 74 0.006 0.707 0.009
0.030 0.464 74 0.003 0.617 0.402
0.035 0.307 74 0.099 0.004 0.418
0.040 0.321 74 0.002 0.404 0.323
0.045 0.269 74 0.251 0.330 •.too
0.050 0.219 74 0.217 0.205 0.230
0.055 0.101 74 0.191 0.243 • .101
060 0.146 74 0.166 0.217 0.124
0.0(5 0.121 74 0.114 0.105 0.110
0.070 0100 74 0.110 0.141 •.114
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Table XVIII - OC TESTING , PLAN SET II
EXTENDED (hi-1) ACCEPTANCE RULE
Tuncatlon Tuncation
Acc*pl HTP Mla1 Pr(acc) Pr(acc) B)«1 Pr(acc)
PI P2 P» 4J>P» Hold at Actual MTP Ho»0 • Actual
0.01 0.03 0.010 0.050 603 0.037 647 S70 0.036
• 012 ••••6 003 • .070 • ••17 • 70 • 666
0.014 • ••12 603 0.788 •••52 •70 0.772
• oie 0.706 603 0.682 0.732 S70 0.673
0011 • •••1 • 03 0.S6S 0.006 670 O.S76
• .•20 •.440 • 03 0.443 0.47S • 70 0.446
•••22 352 • 03 0.332 0.031 070 0.376
•.•24 • .250 •03 0.251 264 070 0).a06
0.026 •.100 003 0.1S7 • 174 070 0.1«7
•••20 •.130 •03 0.166 0.166 S70 161
• •SO 1.000 •03 0.112 0.124 670 0.007
001 004 •.010 0.650 ••0 265 0.045 668 261 0.046
• .013 •.••4 •80 265 0.064 0.087 tsi •.•76
• 010 0.700 •SO 265 0.776 0.000 261 •.742
0.010 683 •so 265 0.676 0.S02 261 0.686
•.022 •.640 oso 265 0.066 O.S66 261 0.627
• .025 0.436 •so 265 0.444 0.435 281 0.422
0.026 0.325 oso 265 • .326 0.SS6 261 O.OS6
• .031 0.260 060 265 • .261 0.283 0*1 0.248
• 034 0.105 oso 265 •.212 0.1*6 261 0.167
0.037 0.137 oso 265 188 0.147 081 ISO
•.040 0.100 oso 265 • .102 0.007 261 0.1 OS
01 0.05 0.010 0.050 136 0.056 0.054 164 0.033
0.013 0.600 138 •••85 0.027 164 0.048
0.016 0.026 136 • .•23 0.006 164 0.776
0.010 0.743 136 0.757 0.781 164 0.702
•.•22 0.654 138 0.680 0.733 164 0.620
•.025 0.063 136 0.623 0.030 164 0.871
•••20 0.467 136 • 460 0.S10 164 0.465
031 0.387 138 0.421 0.424 164 0.427
• .034 0.303 136 0.330 0.337 164 0.SO0
0.037 0.264 136 0.311 • 286 164 0.234
040 0.203 136 0.212 0.217 164 0.1*5
• 042 0.177 136 166 0.164 164 0.1*2
0.044 0.164 136 0.101 0.167 164 0.1S8
•.•47 0.125 136 0.166 0.148 164 0.106
•••SO 0.100 138 0.126 0.135 164 0.006
0.01 • 06 • .010 0.060 1S1 02 • 643 • 874 106 0.610
0.013 0.000 151 • 2 •••14 • 652 106 0.066
0.016 655 1S1 02 0.066 0.083 106 0.023
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Table XVIII - OC TESTING , PLAN SET II
EXTENDED (hi-1) ACCEPTANCE RULE
(CONTINUED)
01> 766 151 0.704 0.616 106 0.750
022 0.711 101 0.766 0.756 106 676
0.026 643 101 0.676 0.675 106 0.005
0.021 0.066 161 0.612 0.606 106 0.016
0.031 0.406 161 0.616 0.016 106 0.470
• 035 0.402 101 0.477 0.426 106 • 070
0.040 0.006 101 0.061 0.063 106 276
0.04S 244 161 0.020 0.200 106 0.254
0.044 0.224 151 0.026 0.250 106 •.022
0.049 0.105 151 0.270 0.213 106 •.102
0.061 0.107 161 0.002 0.106 106 • 161
0.064 0.142 161 0.232 0.160 106 • 161
0.057 0.110 161 0.174 0.114 106 • 120
o.oeo 0.100 161 0.106 0.076 106 0.111
0.01 0.07 0.010 0.050 133 0.047 0.006 01 • 024
0.015 0.005 103 0.071 0.024 01 0.077
I
0.020 ! 0.706 133 0.770 0.057 01 0.704
0.025 0.700 113 0.064 0.752 01 0.060
0.030 0.507 133 0.605 0.043 01 0.011
0.035 0.406 133 0.001 0.536 01 0.466
0.040 0.003 133 426 0.447 01 0.000
0.045 308 133 0.040 0.040 01 0.000
0.050 0.250 133 0.270 0.270 01 • 251
0.055 0.100 133 0.241 0.210 01 0.101
0.060 0.102 133 0.107 0.160 01 0.170
0.065 0.126 123 0.012 0.110 01 0.113
0.070 0.100 133 0.120 0.111 01 0.102
0.01 0.08 0.010 0.050 00 0.046 0.073 07 0.006
0.015 0.002 00 0.007 0.021 07 0.051
0.020 0.000 00 0.031 0.055 07 0.710
0.025 0.727 00 0.706 011 07 0.046
030 613 00 0.700 0.714 07 0.657
• 035 0.543 00 0.003 0.013 07 •.400
0.040 454 00 0.004 0.524 07 •.004
0.045 0.007 00 0.665 0.400 57 • 112
0.050 0.010 00 0.470 0.200 07 • too
0.055 0.241 00 0.407 0.136 67 0.210
0.060 0.224 00 0.051 0.274 67 •.212
0.065 0.106 00 0.023 0.205 67 •.151
0.070 0.161 00 0.263 0.152 67 •.120
0.075 0.123 00 0.243 0.146 67 •.116
0.000 0.100 00 0.201 0.125 67 •.001
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Table XIX - ASN TESTING
, PLAN SET I
EXTENDED (hi-1) ACCEPTANCE RULE
Hold a MTP Hold B Hold o) Hold
Maan 6 Maan # ftaaan # * 0«v»d f Oavad
PI P2 Pa ASN(Pa) Inap Inap laap OVat MTP •vat MTP
0.005 0.01 0.005 1267 1808.2 1322.6 1303.4 13.3 18.2
• 006 1603 1008.2 1622.6 1616.8 13 7 104.0
0.007 1085 1676.7 1866.6 1766 4 16.6 -02.0
0.008 1764 1661.8 1664.2 1726.6 12.3 •14.6
0.009 1485 1466.5 1466.0 1601.8 10.3 -4.6
0.010 1225 1817.2 1323.4 1006.6 6 2 16.6
0.005 0.02 006 264 066.0 277.5 273.0 • .6 4.6
0.006 001 t06.
7
•02 4 •01.8 13.7 • 1.1
0.010 026 607.1 028.1 •12.0 21 5 16.1
0.012 002 000.6 010.1 •03.1 17.2 19.0
0.014 270 177.2 266.0 •03.6 10.
6
4.0
0.016 241 264.7 266.6 272.6 24 1 10.1
0.016 113 040.1 262.8 •44.0 12 4 0.8
0.020 166 210 224.6 220.1 13.7 4.4
0.005 0.03 0.005 122 110.4 124.3 110.8 13 6 4.4
0.007 134 115.6 144.4 127.6 26.5 10.0
0.010 146 121.6 165.6 ISO.
3
13.8 10.6
0.013 180 122.2 163.2 117.2 41.0 •0.0
0.016 136 116.1 164 6 115.6 36 5 10.1
0.016 126 113.4 146.6 126.1 13.4 10.7
0.022 113 108.0 136.0 116.4 27.0 10.6
0.025 100 06.7 123.4 106.2 24.7 16.2
0.026 • 6 02.0 107.6 07.1 15 6 10.8
0.030 02 00.8 102.1 07.6 11.2 4.5
0.005 0.04 0.005 00 04.7 76.8 76.4 15.1 4.4
0.007 • 4 64 6 •6.0 76.4 22.3 0.4
0.010 08 04.0 05 1 •0.5 21.1 14 6
0.013 • 8 • 3.1 04.6 01.6 11.6 11.1
0.016 05 01.7 06.6 02.1 •4.6 14.5
0.016 03 01.4 63.6 70.6 12.2 14.6
0.022 78 •0.0 00.4 76.2 11.6 14.2
0.025 74 • 7.4 06.1 72 6 •0 7 15.6
0.026 68 •4.5 78.7 71.7 26.2 0.0
0.031 • 3 •4.6 76.8 06.8 22.3 10.1
0.034 06 •0.6 71.3 • 3.4 10.5 T.O
0.037 3 40.6 66 7 •0.8 16.2 0.0
0.040 46 46.6 61.1 • 7.6 14.5 S.6
0.005 0.05 0.005 • 6 •3.0 •0.3 •7.2 0.5 • .1
0.008 • 2 •8.0 •7.6 • 1.4 12.5 • 1
0.011 63 •6.6 T1.1 •2.6 14.6 •••
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Table XIX - ASN TESTING
,
PLAN SET I
EXTENDED (hi-1) ACCEPTANCE RULE
(CONTINUED)
0.014 •6.3 •4.0 6 6










































Table XX - ASN TESTING
, PLAN SET II
EXTENDED (hi-1) ACCEPTANCE RULE
Hold o> WTP Hold Hotd cm Hold
Onk • attar, a Maan # • Oavad • Savad
P1 92 Pa ASH(Pa) inap inap »n»p •vat HTP •war NTP
0.01 0.01 0.010 217 210.0 216.0 • 25.4 -1.2 •0.6
• 012 145 •46.7 143.0 •46.0 -3.1 •6.2
0.014 271 100.1 •64.3 •00.0 •4.0 -2.3
016 265 •71.7 •04.7 •77.3 •3.0 17.4
0.010 •03 •01.0 •07.0 •02.0 10.0 14.1
0.020 too ••4.0 •00 J •04.5 10.3 1S.0
• 022 ••7 •00.6 •06.2 •71.0 •0.7 27.2
0.024 too ••6.5 244 4 •54.0 • .1 10.0
0.026 • 22 •43.6 •46.2 236.3 2.0 0.0
0.020 100 •36.3 210.4 216.6 •10.0 •0.4
0.030 101 206.7 205.0 102.3 • 1.7 12.7
0.01 0.04 0.010 121 116.0 121.5 122.0 4.7 -1.1
0.013 134 132.7 134.7 136.5 2.1 -0.0
0.016 145 142.0 104.6 146.7 110 7.0
0.010 162 145.5 161.7 163.7 10.2 0.0
0.022 165 140.5 160.3 152.6 17.0 13.0
0.025 150 ISO s 100.5 140.1 10.2 12.4
0.028 120 136 4 105.1 143.7 10.0 11.4
0.031 123 126.2 141.5 133.7 • .3 7.0
• 034 112 121.0 132.3 123.5 10 4 0.0
037 102 107.0 110.0 114.0 0.1 2.1
0.040 02 101.0 107.1 104.3 0.4 2.0
0.01 0.05 0.010 01 70.0 07 • 2.0 • .2 0.0
0.013 00 •2.5 00 2 00.7 7.7 3.5
0.016 02 • 7.3 00.2 03.0 10.0 5.2
• 010 04 •0.0 102.1 04.0 13.3 7.3
• 022 07 •0.0 104.3 06.5 13.4 5.8
• .025 00 01.2 100.1 00.7 14.0 0.5
• .•20 • 00 1 100.2 • 5 1 10 1 11.0
0.031 • 1 • 6.6 00.4 02.5 12 0.0
•.034 • 04.7 06.5 •0.8 10.7 4.7
0.037 • 3 •2.0 03.1 • 5 6 10.3 7.0
• .040 TS 75.0 oo e •3.7 12.7 4.0
0.042 71 75.2 02.1 •0.3 0.0 1.0
• 044 07 70.5 70.0 70.7 • .4 a.
2
0.047 • 2 07.4 77.2 ••.7 • .0 7.5
0.050 fO •03 00.0 06 6 •0.5 •0.2
0.01 0.06 0.010 • •4.0 01.5 00.2 • .0 1.3
0.013 03 17.7 00.0 01.0 10.3 0.1
0.016 00 •0.6 70.0 04.7 10.4 5.3
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Table XX - ASN TESTING , PLAN SET II
EXTENDED (hi-1) ACCEPTANCE RULE
(continued)
0.010 70 00.3 76.2 07.2 14.0













0.01 0.07 0.010 40.0 2.6







0.050 00 7 0.0
0.055 40.0 1.0
0.000 40.0 1.0
0.065 42 6 4.4
0.070 00.6 22






0.040 40.2 16 3







0.080 ?» ??• #!• 0.1 !••
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APPENDIX C















THEORETICAL OC CURVE — >N><-- PROPORTION ACCEPTED
0.005 0.006 0.007 0.008
PROPORTION NON-CONFORMING
0.009 0.010
Figure 8 - OC CURVE











































Figure 9 - OC CURVE , PLAN SET I , CURVE B
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THEORHICAL OC CURVE —X X— PROPORTION ACCEPTED
\
l 1
0.005 0.010 0.015 0.020
PROPORTION NON-CONFORMING
0.025 0.030
































PLAN 1 , 0C CURVE D
P1= 0.005 , P2= 0.040







Figure 11 - OC CURVE
, PLAN SET I , CURVE D
Swnr
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THEORETICAL 0C CURVE— >-
s<— PROPORTION ACCEPTED
\
0.01 0.02 0.03 0.04
PROPORTION NON-CONFORMING
0.05
Figure 12 - OC CURVE




































\ \<— PROPORTION ACCEPTED\







0.01 0.02 0.03 0.04
PROPORTION NON-CONFORMING
0.05 0.06
Figure 13 - OC CURVE
, PLAN SET I , CURVE F
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PLAN 2 , OC CURVES
PLAN 2 , OC CURVE A
o Pl-0.01 . P2-O03
vX
Ul (0 N>
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£". \\J o \ \.
CD S N.
< "N \
CD "v. \O -CSs.
Ce fM
a. 6 ^v-^
c± 1 1 1 1 , L 1 1 1
0.01 0.02 0.03 0.04
PROPORTION NON-CONFORMING
PLAN 2 , OC CURVE B
































0.05 0.01 0.02 0.03 0.04 0.05
PROPORTION NON- CONFORMING
0.06
Figure 14 - OC CURVES , PLAN SET H , CURVES A THRU D





PLAN 2 , OC CURVE E

















CC fM '^ -*^
I
1 1 1 __l 1















CURVES E AND D


















0.05 0.02 0.03 0.04 0.06
PROPORTION NONCONFORMING
0.06
Figure 16 - OC CURVES , PLAN SET m , CURVES A THRU D



































Figure 17 - OC CURVE , PLAN SET JH , CURVES E






























































0.02 0.03 0.04 0.05
PROPORTION NONCONFORMING
0.06
Figure 18 - OC CURVES , PLAN SET IV , CURVES A THRU D





































































0.06 0.04 0.06 0.06
PROPORTION NONCONFORMING
Figure 19 - OC CURVES , PLAN SET IV , CURVES E THRU H




















PLAN 1 , CURVE A
PI = 0.005 , P2 = 0.01
SINGLE SAMPLING PLAN
MEAN NUMBER INSP. —">,
>
£o04 0.006 0.008
ACTUAL PROPORTION NON+ CONFORMING
0.010













































































0.005 0.010 0.015 0.C20 0.025
ACTUAL PROPORTION NON+ CONFORMING
0.C30







































Figure 23 - ASN CURVE
,
















X-t- MEAN NUMBER INSP.
0.01 0.02 0.03 0.04
ACTUAL PROPORTION NON-CONFORMING
0.05
Figure 24 - ASN CURVE






























































0.02 0.03 0.04 0.05
ACTUAL PROPORTION NON-CONFORMING












































































































0.012 0.016 0.020 0.024 0.028
ACTUAL PROPORTION NON-CONFORMING
Figure 27 - ASN CURVE
,






CURVE B , PLAN 2

























































;<-- MEAN NUMBER INSP.
0.01 0.02 0.03 0.04
ACTUAL PROPORTION NON-CONFORMING










































^5^?' ' \ ^^:$n5-- MEAN NUMBER INSP.
-
&'" THEORETICAL--^-^ ""^::::::55^:>
1 1 ! !
t 1 l i ! 1
I
0.01 0.02 0.03 0.04 0.05
ACTUAL PROPORTION NON-CONFORMING
0.06


























































CURVE F , PLAN 2















































CURVE A , PLAN 3







0.016 0.C20 0.024 0.02B
ACTUAL PROPORTION NON-CONFORMING
Figure 33 - ASN CURVE




















CT015 0.020 0.025 0.030 0.035
ACTUAL PROPORTION NON-CONFORMING
0.040
Figure 34 - ASN CURVE








































PI =0.01 5 , P2=0.050
SINGLE SAMPLING PLAN
£--MEAN NUMBER INSP.
0.02 0.03 0.04 0.05
ACTUAL PROPORTION NON-CONFORMING


















0.02 0.03 0.04 0.05
ACTUAL PROPORTION NON-CONFORMING
0.06














CURVE E , PLAN 3









































0.02 0.03 0.04 0.05 0.06
ACTUAL PROPORTION NON-CONFORMING
Figure 37 - ASN CURVE
,




CURVE A , PLAN H













0.C20 0.022 0.024 0.026 0.028
ACTUAL PROPORTION NON-CONFORMING
0.030


































































































































































0.02 0.03 0.04 0.05
ACTUAL PROPORTION NON-CONFORMING


















0.02 0.03 0.04 0.05 0.06
ACTUAL PROPORTION NON-CONFORMING
0.07






















































CURVE G , PLAN 4





























































































0.02 0.04 0.06 0.0B
ACTUAL PROPORTION NON-CONFORMING






























_L. ...... 1 .. 1 1 1 1 1 1















i i i i
! J L 1_ . J 1
0.0O8 0.012 0.016
PROPORTION NON- CONFORMING








0.005 0.010 0.015 0.020 0.025
PROPORTION NON-CONFORMING
0.030 0.01 0.02 0.03
PROPORTION NON- CONFORMING
0.04
Figure 46 - PROBABILITY OF IMPLIMENTING THE TRUNCATION
AND ACCEPTANCE RULE . PLAN I , CURVES A THRU D.
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0.01 0.02 0.03 0.04
PROPORTION NON-CONFORMING
PLAN 1 , CURVE G
Pi
-0.006 . P2-O070



























Figure *7 - PROBABILITY OF IMPLEMENTING THE TRUNCATION
AND ACCEPTANCE RULE . PLAN I , CURVES E THRU G.
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PROBABILITY OF USING STOPPING RULE








Plan 2 .curve D
0.09 0.0J
PROPORICN NON-CONFORlMG















PROPORTION NON-CONFOftMNC PR0P0R1ON NON-CONFORMNC
Figure 48 - PROBABILITY OF IMPLEMENTING THE TRUNCATION



















PROBABILITY OF USING STOPPING RULE
PLAN 3 . CtHM A
Pi > aou.K - aov
o.ou 0.030 0.034 cast
PROPORTION NONCONTOfMNC
Plan 3 . CURvr D







plan 3 . curve b
pi o01&. ps • cu>k
5
.
PLAN 3 . CURVE C
Pi • ojnt, ps - ooao
aoso ao2i ao» ace
PROPORTION NONCOMTORMMC
PLAN 3 , CURVE E








Figure 4$ - PROBABILITY OF IMPLEMENTING THE TRUNCATION
AND ACCEPTANCE RULE . PLAN m , CURVES A THRU E.
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0.030 0.025 0.030 0.035
PROPORTION NONCONFORMING
0.040
PLAN A , CURVE D









i i i j 1 1 « i
0.02 0.03 0.04
PROPORTION NONCONFORMING
0.05 0.02 0.03 0.04 0.05
PROPORTION NONCONFORMING
0.06
Figure SO - PROBABILITY OF IMPLIMENTTNG THE TRUNCATION
AND ACCEPTANCE RULE . PLAN IV
, CURVES A THRU D.
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PROBABILITY OF USING STOPPING RULE
o














0.03 0.04 0.06 0.06
PROPORTION NONCONFORMING






























0.08 0.02 0.04 0.06 0.08
PROPORTION NONCONFORMING
Figure 51 - PROBABILITY OF IMPLEMENTING THE TRUNCATION
AND ACCEPTANCE RULE . PLAN IV , CURVES E THRU H.
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Table XXI - TESTING OF REGRESSION EQUATION
FOR THE PROBABILITY OF IMPLIMENTTNG
(hi-1) ACCEPTANCE RULE
P1 P2 Diff s Predicted TRUE difference
Pr(NTP) Pr(NTP)
0.005 0.010 0.005 0.00722 0.088 0.057 0.03
0.005 0.020 0.015 0.01084 0.114 0.086 0.03
0.005 0.030 0.025 0.01400 0.128 0.101 0.03
0.005 0.040 0.035 0.01693 0.137 0.191 •0.05
0.005 0.050 0.045 0.01970 0.144 0.146 0.00 -
0.005 0.060 0.055 0.02237 0.149 0.112 0.04
0.005 0.070 0.065 0.02496 0.154 0.207 -0.05
0.010 0.030 0.020 0.01824 0.115 0.094 0.02
0.010 0.040 0.030 0.02172 0.126 0.130 0.00
0.010 0.050 0.040 0.02499 0.134 0.139 -0.01
0.010 0.060 0.050 0.02611 0.140 0.162 -0.02
0.010 0.070 0.060 0.03113 0.146 0.131 0.01
0.010 0.080 0.070 0.03406 0.150 0.189 -0.04
0.015 0.030 0.015 0.02166 0.103 0.077 0.03
0.015 0.040 0.025 0.02554 0.116 0.097 0.02
0.015 0.050 0.035 0.02917 0.126 0.095 0.03
0.015 0.060 0.045 0.03263 0.133 0.122 0.01
0.015 0.070 0.055 0.03596 0.139 0.119 0.02
0.020 0.030 0.010 0.02467 0.089 0.043 0.05
0.020 0.040 0.020 0.02889 0.107 0.071 0.04
0.020 0.050 0.030 0.03282 0.118 0.079 0.04
0.020 0.060 0.040 0.03655 0.126 0.091 0.03
0.020 0.070 0.050 0.04012 0.133 0.100 0.03
0.020 0.080 0.060 0.04359 0.138 0.177 •0.04
0.020 0.090 0.070 0.04696 0.143 0.132 0.01
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